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CHAPTER I. INTRODUCTION 
Nigeria emerged from the British rule in October 1960. 
Shortly after independence, the relevance of the educational 
system which the country inherited from Britain began to be 
questioned in relation to national, social and economic needs. 
The secondary schools, for example, produced graduates who 
could not be employed because they did not possess employable 
skills. The result was that secondary school graduates 
roamed the big cities whereas the nation's industries suf­
fered from shortages of skilled labor. 
In response to growing public disenchantment with the 
educational system, a national curriculum conference was held 
in 1969. Subsequent to the 1969 conference, a National Policy 
on Education was formulated by the Federal Government in 1977. 
A prominent feature of the new policy was a six-year secondary 
education system consisting of three years of junior secon­
dary and three years of senior secondary education. Hitherto, 
secondary education in Nigeria was of five-year duration and 
was essentially of the grammar-school type. 
In order to achieve the objectives of the new educa­
tional policy, one of which was to ". . . equip students to 
live effectively in our modern age of science and techno­
logy. . ." (Federal Republic of Nigeria, 1981a, p. 16), the 
government proposed among other things that: 
(a) The junior secondary school will be both 
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prevocational and academic. 
(b) Students who leave school at the junior high 
school stage may then go on to an apprenticeship 
system or some other scheme of out-of-school 
vocational training. 
(c) The senior secondary school will be for those able 
and willing to have a complete six-year secondary 
education. It will be comprehensive but will have 
a core curriculum designed to broaden pupils' 
knowledge and outlook. 
(d) The implementation of the three-year senior 
secondary school will mean "... the inclusion 
of technical, commercial and other vocational 
courses in order to make senior secondary school 
leavers immediately employable" (Federal Republic 
of Nigeria, 1981a, p. 18). 
The implementation of the National Policy on Education 
at the secondary level became operational in 1982. But be­
cause of previous lack of emphasis on vocational and techni­
cal education in Nigeria, the scheme is facing serious prob­
lems. In particular, the country lacks qualified technical 
teachers for the vocational courses. In recognition of this 
problem, the policy document stated: "Crash and emergency 
programmes will be mounted to produce a large number of 
science, commercial, technical and craft teachers" (Federal 
Republic of Nigeria, 1981a, p. 20). 
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One of the emergency measures embarked upon by the 
government to meet the high demand for technical teachers was 
to send Nigerian teachers to overseas institutions for in-
service education. This measure, like previous and similar 
ad hoc educational programs undertaken in the country, has its 
limitations. First, the number of teachers that could be 
trained by this method is limited by availability of funds. 
Not all qualified applicants can benefit from the program be­
cause of scarce foreign reserves. A second, and probably more 
serious, problem is that the training acquired overseas by 
these teachers may find little local application - a major 
problem that beset the technical crash programs undertaken by 
the Federal Government in the 1970s. 
There are currently about 20 three-year institutions that 
offer non-degree programs in industrial and technical teacher 
education in Nigeria. There is also a department in one of 
the nation's sixteen universities that offers a degree program 
in industrial and technical teacher education. Perhaps it may 
prove more economical and technically expedient to expand and 
strengthen local institutions and their curricula so that ade­
quate numbers of qualified teachers could be trained locally. 
The problems of vocational and technical education in 
Nigeria have been discussed by several writers (e.g., Fafunwa, 
1974; Aghenta, 1982; and Aina and Beecroft, 1982). Okoro 
(1979) noted that students of vocational and technical insti­
tutions in Nigeria were still required to memorize British 
Building Codes which had no useful application under Nigerian 
climatic conditions. 
Based upon the premise that the teacher is the key ele­
ment in any educational program, Aina and Beecroft (1982) 
blamed the poor performance of Nigerian vocational school 
graduates on the quantity and quality of the nation's techni­
cal teachers. These writers expressed concern over the qual­
ity of instruction in our technical teacher education institu­
tions. According to Aina and Beecroft (1982), 
The course structure and content in most of these 
institutions are not the most ideal for our circum­
stances. Most of them rely on a model based on foreign 
environments where the trainees grow up surrounded by 
various marvels of technology (p. 355). 
If it is accepted that the teacher occupies a key posi­
tion in the educational enterprise, and if teaching is to be 
improved, it is important to investigate and question the 
teacher preparation programs from which teachers emerge. This 
is particularly necessary if there is any doubt regarding the 
effectiveness and adequacy of such programs. 
Statement of the Problem 
The success of any educational system depends on its 
ability to satisfy the changing needs and purposes for which 
it was established (Banathy, 1973). Industrial and technical 
teacher education programs in Nigeria should be made respon­
sive to the growing need for qualified and competent technical 
teachers. It is important, however, that any effort toward 
the establishment of new programs or the revision of exist­
ing ones must be based upon some framework or model designed 
in line with the country's needs. 
The problem of this study is to investigate the variety 
of current models available for the preparation of industrial 
and technical teacher education programs and to develop a pro­
posed model for implementation in Nigerian teacher prepara­
tion programs. 
Purpose of the Study 
The purpose of this study is to obtain comprehensive 
information from administrators, teacher educators, technical 
teachers and graduate students of industrial education pro­
grams that could be used to formulate a model for developing 
undergraduate industrial and technical teacher education pro­
grams in Nigeria. 
Need for the Study 
The problem of supply and demand of qualified industrial 
and technical teachers in Nigeria has both qualitative and 
quantitative dimensions. Quantitatively, Aina and Beecroft 
(1982) noted that six colleges offering technical teacher edu­
cation programs in Nigeria, as of 1978, combined to produce a 
total of 226 teachers in that year. Furthermore, the only de­
gree program at the university level graduated an average of 
13 industrial and technical teachers annually between 1980 
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and 1984. 
Table 1. Number of graduate teachers produced in industrial 
education within Nigeria 1980-1984 
Source: Department of Vocational Teacher Education 
University of Nigeria, Nsukka 
It has been observed that a common consequence of short­
ages in the field of education is the lowering of certifica­
tion standards. Adamsky and Cotrell (1979) pointed out that 
this has been the practice in trade and industrial education 
for many years. It is proposed in Nigeria's new educational 
policy that "I-Jhere necessary, local craftsmen will be used to 
teach pupils" (Federal Republic of Nigeria, 1981a, p. 20). 
This is a further illustration of the challenge facing indus­
trial and technical teacher education in Nigeria today. 
According to Adamsky and Cotrell (1979), "When people who have 
little or no previous formal teacher preparation are recruited 
as teachers, the question of quality attracts attention" 
In qualitative terms, Okoro (1979) observed that the pres­
ent curricula of vocational teacher education in Nigeria were 
designed by American educators based upon a system that has 
been found to be effective in the United States. "There is 
Year No. of graduates 
1979/80 
1980/81 
1981/82 
1982/83 
1983/84 
9 
9 
12 
20 
15 
(p. 13). 
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no proof that the present programs are effective in meeting 
the needs of Nigeria" (Okoro, 1979, p. 12). In a study of 
the vocational teacher education program at the University of 
Nigeria, Nsukka, Oranu (1977) found that the graduates of the 
program were of the opinion that the technical courses did not 
give them adequate preparation. 
It was envisaged that once the six-year secondary edu­
cation system became operational, the Nigerian Certificate of 
Education (NCE) would ultimately become the minimum basic 
qualification for entry into the teaching profession in the 
country. That is, the bulk of secondary school teachers will 
be university graduates and holders of the NCE. The feasi­
bility of attaining this goal was questioned by the Bagauda 
Seminar on the implementation of the educational policy 
(Nigeria Education Research Council (NERC), 1980). The Seminar 
noted that: 
The graduate teachers for the senior secondary school 
hypothecated in the national policy are largely non­
existent. The technological streams in particular can­
not take off until the (Bachelor of Technology) B. Tech. 
(Education) emerge from the colleges of education. The 
crop of B.Sc (Engineering) we have cannot give the 
technological training we want, because they do not have 
it. Overseas recruitment may help a little but no modern 
nation can spare these classes of teachers (NERC, 1930, 
p. 78). 
The need for more industrial and technical teacher edu­
cation programs at the undergraduate level in Nigeria is a 
national problem and to meet that need should be considered 
a national priority. A single university department cannot 
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supply all the teachers required for the implementation of 
the vocational and prevocational programs stipulated by the 
educational policy. New undergraduate programs for indus­
trial and technical teacher preparation should be established 
and the existing one expanded and revised. 
Apparently, many Nigerian universities are reluntant to 
establish departments of vocational and technical education. 
Okoro (1979) blamed this reluctance on the conservatism of 
Nigerians educated in British universities who think that 
vocational education has no place in the university. Another 
likely explanation for this attitude might be that there is no 
successful local program or model from which the other uni­
versities can learn or adopt. The establishment of vocational 
and technical programs at any level can be quite costly and so, 
few institutions may be willing to "risk" a new program with­
out proper guidelines based upon successful models. The exis­
ting programs in Nigeria have been operating, more or less, on 
what Adamsky and Cotrell (1979) called "... tradition, con­
ventional wisdom and personal experience" (p. 8). 
Success in program or curriculum development is usually 
unpredictable if based on tradition because adequate informa­
tion about resources, personnel, and community needs will be 
lacking for decision-making. There is, therefore, need for a 
valid and systematic approach to planning and developing under­
graduate industrial and technical teacher education programs 
in Nigerian universities and colleges of education. The 
importance of such an approach has been emphasized by Finch 
and Crunkilton (1984) who stated; "Any curriculum that is 
not developed systematically, or that becomes irrelevant, will 
soon have an adverse effect on all who come in contact with 
it" (p. 16). By providing a framework for establishing future 
industrial and technical teacher education in Nigeria and for 
revising existing ones, this study would have contributed to­
ward the realization of the principal goals of the national 
policy on education. 
Questions of the Study 
The present study seeks answers to the following ques­
tions : 
1. What should be the general objectives of an indus­
trial and technical teacher education program at 
the undergraduate level in Nigeria? 
2. What program components need emphasis in Nigerian in­
dustrial and technical teacher education programs? 
3. What curriculum development approaches should be 
emphasized in developing undergraduate industrial 
and technical teacher education programs in Nigeria? 
4. What are the broad competencies to be emphasized in 
the programs? 
5. Who should be involved in industrial and technical 
teacher education curriculum development in Nigeria? 
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Do differences exist between the perceptions of ad­
ministrators, teacher educators, technical teachers, 
and graduate students of industrial education regard­
ing questions 1-5 of this study? 
Hypotheses to be Tested 
There is no significant difference in perception 
between administrators (DEOs), teacher educators, 
technical teachers, and graduate students regarding 
the objectives to be sought in industrial and tech­
nical teacher education programs in Nigeria. 
Ho^:a.=0 for all j groups, where j=1,2,3,4 (a=.05) 
There is no significant difference in the perceptions 
of DEOS, teacher educators, technical teachers, and 
graduate students regarding the program components to 
be emphasized in industrial and technical teacher 
education curriculum development. 
Ho2:aj=0 for all j groups, where 3=1,2,3,4 (a=.05) 
There is no significant difference in the mean 
ratings of DEOs, teacher educators, technical tea­
chers, and graduate students regarding the curricu­
lum approach to be emphasized in industrial and tech­
nical teacher education programs. 
Ho2:aj=0 for all j groups, where j=l,2,3,4 (a=.05) 
There is no significant difference in the perceptions 
of DEOs, teacher educators, technical teachers, and 
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graduate students regarding the competencies con­
sidered to be important in industrial and technical 
teacher education programs. 
Ho^;aj=0 for all j groups, where j=l,2,3,4 (a=.05). 
5. There is no significant difference in perception 
between DEOs, teacher educators, technical teachers, 
and graduate students regarding the participants to be 
involved in program development. 
HOg:aj=0 for all j groups, where j=l,2,3,4 (a=.05). 
Assumptions of the Study 
The following assumptions have been made in the design of 
this study: 
1. An adequate supply of industrial and technical tea­
chers with at least bachelor's degrees is essential 
to the implementation of Nigeria's education policy. 
2. The lack of a program model designed in line with 
Nigeria's needs accounts for the inadequate supply 
of qualified industrial and technical teachers in 
Nigeria. 
3. The systems model formulated in this study will en­
able Nigerian educators and administrators to develop 
new programs and to revise existing ones. 
4. Heads of departments of vocational and technical edu­
cation programs and their faculty as well as secon­
dary school teachers will be willing to participate 
•-v. 
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in this study. 
Nigerian graduate students of industrial education 
in the United States will be willing to partici­
pate in this study. 
The opinions and perceptions of the groups identi­
fied for this study would provide sufficient basis 
for formulating a model teacher education in Nigeria. 
The respondents are knowledgeable about the status 
and problems of industrial and technical teacher 
education curriculum development in Nigeria. 
The methods of data collection and analysis used in 
this study are appropriate for the study. 
Delimitation of the Study 
The model proposed in this study is meant for pre-
service undergraduate industrial and technical tea­
cher education program development in Nigeria. 
The results of this study are generalizable only to 
the 19 states in the Federal Republic of Nigeria. 
The program objectives, approaches, components, and 
teacher competencies identified in this study are 
provided as guidelines and do not represent every­
thing that should go into a teacher education pro­
gram. Since institutional settings differ, elements 
of the model would need to be modified to suit par­
ticular settings. 
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4. Even though the results of this study are intended 
to be generalized to existing and future programs, 
data collection would be restricted to those programs 
or institutions currently existing. 
5. This study recognized that the input of some other 
groups than those identified for study might be use­
ful in a study of this nature; these other groups, 
for example, students enrolled in the teacher educa­
tion programs in Nigeria, employers, and school prin­
cipals, could not be included in the study because of 
cost and time limitations. 
Outline of Procedure 
The following procedure was adopted in conducting this 
study: 
1. Review the literature on curriculum theories, curri­
culum models, and industrial and technical teacher 
education. 
2. Identify institutions involved in industrial and 
technical teacher education in Nigeria. 
3. Write proposal and develop questionnaire for the 
study. 
4. Write letters to head of departments of institutions 
in Nigeria, as well as secondary school teacher re­
presentatives to solicit their participation and 
that of their faculty. 
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5. Validate instrument using a panel of experts. 
6. Revise instrument based upon the recommendations 
of the panel. 
7. Present proposal to investigator's graduate com­
mittee. 
8. Pilot-test the instrument with a sample of Nigerian 
graduate students of industrial education at Iowa 
State University. 
9. Revise instrument based upon the results of the 
pilot test. 
10. Mail the questionnaires to heads of departments and 
technical teachers in Nigeria and to Nigerian gradu­
ate students in the United States. 
11. Follow-up with additional questionnaires and letters 
in case of inadequate returns of initial question­
naires . 
12. Collect data and code them on computer cards. 
13. Analyze data. 
14. Write final report and make recommendations. 
15. Final oral examinations. 
Definition of Terms 
The following terms are defined in the context they have 
been used in this study: 
Curriculum; Used synonymously with program -- a general 
overall plan of the content or specific materials of 
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instruction that the school should offer the student by way 
of qualifying him or her for graduation in a professional or 
vocational field (Dictionary of Education, 1973, p. 157). 
General Certificate of Education (GCE 0/L): A certifi­
cate awarded by the West African Examinations Council to high 
school graduates or individuals who pass examinations offered 
by the Council in academic subjects. 
Industrial and technical teacher education; Used inter­
changeably with vocational teacher education (trade and indus­
trial) -- those activities needed to assist prospective tea­
chers in securing the professional knowledge, abilities, and 
appreciation that will enable them to qualify for employment 
or advancement as industrial and technical teachers (Roberts, 
1971, p. 176). 
Model; A graphic representation of a phenomenon or pro­
cess which is comprised of several integrated parts (Peters, 
1981, p. 6). 
Nigerian Certificate of Education (NCE): A professional 
teaching certificate awarded to graduates of College of Educa­
tion in Nigeria after successful completion of three years of 
teacher training. An NCE holder requires two or more years 
of further education to receive a bachelor's degree in Nigeria. 
Program development; Used synonymously with curriculum 
development -- it involves the development of educational 
goals and objectives, identification of problems from docu­
mented needs, identification of possible strategies and tools 
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for attaining objectives, implementation of identified strate­
gies and evaluation of program process and product (Bowen, 
1982, p. 5). 
Systems approach; A system is the sum total of parts 
working independently and working together to achieve results 
or outcomes, based upon needs. The systems approach, as used 
in education, is a logical problem-solving process for identi­
fying and resolving important educational problems (Kaufman, 
1972, p. 2). 
Technical education; In the Nigeria context, it is de­
fined as that aspect of education which leads to the acquisi­
tion of practical and applied skills as well as basic scienti­
fic knowledge (Federal Republic of Nigeria, 1981a, p. 28). 
Technical teachers; These comprise one group of subjects 
for this study. They include teachers of industrial and tech­
nical subjects in Nigerian secondary schools and technical 
colleges (vocational high schools). 
Technical Teachers' Certificate; This is a certificate 
awarded to persons who have completed one year of teacher 
training aimed at preparing them for teaching the occupational 
skills they already have. Entrants into the training programs 
are usually skilled craftspersons. 
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CHAPTER II. LITERATURE REVIEW 
In this chapter, the literature and previous research 
related to the present study are reviewed. Broadly, the 
review focused on the following; 
1. Curriculum development theory; 
2. Curriculum development models; 
3. Pre-service teacher education; 
4. Industrial and technical teacher education; and 
5. Industrial and technical teacher education in 
Nigeria. 
A discussion of how the literature reviewed related to the 
present study and a summary of the review are provided toward 
the end of the chapter. 
Curriculum Development Theory 
The search for ways and means of making educational pro­
grams more effective and meaningful has been an important 
preoccupation of renowned educators over the years. Efforts 
have ranged from creating curricula that are child-centered 
(Dewey, 1940; Kilpatrick, 1983) and humanistic (Peters, 1981) 
to practical considerations in curriculum building (Tyler, 
1949; Taba, 1962; Schwab, 1978). Consequently, the curric­
ulum field appears replete with prescriptions on how to 
translate curriculum policies into functional programs. 
Although this seems to be a healthy situation for the field. 
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Short (1983) explained that the existence of multiple forms 
of curriculum development is due to the fact that 
. . . curriculum decisions, unlike those in the 
technologies associated with natural science, are 
not governed by fixed variables and regularities in 
their interactions but are largely matters open at 
every step to social and moral choice (p. 44). 
Implicit in Short's statement is that curriculum develop­
ment is value-based and lacks the kind of objectivity char­
acteristic of the physical sciences. This point of view is 
shared by Islam (1985) who suggested that the curriculum 
developer's beliefs and the assumptions he or she makes about 
the curriculum determine the curriculum approach to be adopted. 
Rather than be guided blindly by personal values and 
interests, most curriculum experts (e.g., McCutcheon, 1982; 
Beauchamp, 1982; and Vallance, 1982) seemed to be agreed that 
curriculum development should be grounded upon defensible 
theories. Unfortunately, as the writings of these experts 
show, there exists little or no theory upon which to base 
curriculum practice. But as Tanner and Tanner (1980) indi­
cated, "Practice in the absence of theory has limited appli­
cability to wider and novel conditions. . . theory is in the 
end the most practical of all things" (p. 96). 
McCutcheon (1982) defined curriculum theory as ". . .an 
integrated cluster of sets of analyses, interpretations, and 
understandings of curricular phenomena" (p. 19). The author 
suggested that a curriculum theory should meet certain 
criteria: 
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1. It should be open to challenge, both in terras of 
evidence supporting the theory and in terms of the 
line of reasoning - how the analyses, interpreta­
tions, and understandings are assembled, juxtaposed, 
ordered or strung together. In other words, re­
searchers must be able to refute or support the 
theory through studies; otherwise, the work is not 
a theory. 
2. It must be based upon a strong value base, and must 
draw from multiple disciplines (McCutcheon, 1982, 
p. 19). 
McCutcheon further noted that it had been difficult to develop 
a theory of curriculum development because no examples or 
models exist. It is, therefore, "... difficult to envision 
what one would look like, what it would take into considera­
tion, and how it would be written" (p. 22). 
Wolansky and DuVall (1975) stressed the importance of 
theory in curriculum development. But according to the 
authors, 
. . . after a decade of concerted effort, too few 
people have studied theoretical aspects of curriculum 
as bases for understanding curriculum development. 
Research on the curriculum restructuring process can 
be conducted only on the basis of some theoretical 
framework (Wolansky and DuVall, 1975, p. 56). 
The argument that the curriculum field lacks a firm 
theoretical foundation was also supported by Beauchamp (1982) 
whose opinion about the situation sounded even less 
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encouraging. Beauchamp (1982, p. 24) stated: 
Theory building in the field of curriculum is in some­
what of a shambles. Despite the amount of writing 
and talk about curriculum theory that has been put forth 
in the last two decades, there are no extant curriculum 
theories to which we can look for models. 
Beauchamp, however, pointed out that further work on curric­
ulum theory would improve communication among potential and 
existing scholars in the field. In addition, he believed 
that well-formulated curriculum theories would function as 
guiding forces for practitioners in school systems who are 
involved in planning, implementation, and evaluation of cur­
ricula in their local settings. 
While the authors cited so far showed concern for the 
lack of theory in curriculum development, Schwab (1978) seemed 
to be opposed to the idea of curriculum developers meddling 
with theory. In Schwab's opinion, the task of curriculum 
building is a practical one; therefore, the curriculum field 
would be better off if it dissociated itself from theoretical 
pursuits, He blamed most grave curricular and educational 
problems on the "... inveterate, unexamined, and mistaken 
reliance on theory" (Schwab, 1978, p. 287) largely borrowed 
from subjects outside the field of education. Schwab further 
argued : 
In the first place, theoretical constructions are, in 
the main, ill-fitted and inappropriate to problems of 
actual teaching and learning. Theory by its very 
character, does not and cannot take account of all the 
matters which are crucial to questions of what, who. 
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and how to teach; that is, theories cannot be applied 
as principles to the solution of problems concerning 
what to do with or for real individuals, small groups, 
or real institutions located in time and space - the 
subjects and clients of schooling and schools (Schwab, 
1978, p. 287). 
Schwab, therefore, proposed that curriculum workers approach 
the curriculum task through the method of the practical which 
is deliberation as opposed to the inductive and deductive 
methods of theoretical inquiry. He emphasized that the practi­
cal approach is neither inductive nor deductive. 
It cannot be inductive because the target of the method 
is not a generalization or explanation, but a decision 
about action in a concrete situation. 
It cannot be deductive because it deals with the 
concrete case and not abstractions from cases, and the 
concrete case cannot be settled by mere application of 
a principle, for almost every concrete case falls under 
two or more principles. . . (Schwab, 1978, p. 318). 
Following Schwab's advocacy of the practical approach 
to curriculum development, one might be tempted to conclude 
that he did not see the place of theory in dealing with 
curricular issues. But that is not the case. In fact, Schwab 
proposed two other modes of curriculum operation, in addition 
to the practical. These he called the quasi-practical and 
the eclectic. Schwab's distinction between the practical and 
the quasi-practical modes of operation seemed somewhat blurred. 
But the eclectic mode which, according to him, takes care of 
the theoretical issues in curriculum building, explains his 
position on the role of theory. "(The eclectic). . . recog­
nizes the usefulness of theory to curriculum decision, takes 
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account of certain weaknesses of theory as ground for de­
cision, and provides some degree of repair of these weak­
nesses" (Schwab, 1978, p. 295). Thus, Schwab did not com­
pletely discount the importance of theory to curriculum but 
seemed to suggest that curriculum workers should direct their 
energies more to practical considerations. 
Curriculum Development Models 
Vallance (1982) suggested that if we would accept theory 
as . . a coherent group of general propositions, principles 
or theorems which explain a class of phenomena. . ." (p. 5), 
then we do not have a theory of curriculum development. This, 
according to Vallance, is not to suggest that there is no 
theorizing going on in the curriculum field. She explained 
that theorizing does not always result in theories. "A 
related outcome of the theorizing process is the generation 
not of theories per se but of models" (Vallance, 1982, p. 6). 
Models, noted Vallance, are different from theories in that 
they lack statements of rules and principles which seek to 
describe the relationships between the components of a whole 
situation or system. Unlike theories, models only help us to 
see what the practical reality is ; they do not attempt to 
explain why curriculum decisions must be made in certain ways 
instead of others, nor what to expect from any particular 
course of action (Vallance, 1982). 
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Johnson (1977) described a model as a mental picture or 
a conceptualization of the relationships assumed to exist 
among a set of phenomena. The function of a model is not only 
to identify the different parts of a whole but also to demon­
strate how the parts interact and affect each other - as well 
as the total process or phenomenon (Peters, 1981). A model 
may be communicated schematically, graphically, or mathemat-
cally (Miller, 1985). However, Johnson (1977) pointed out 
that a diagram is not the model "... but only a visual repre­
sentation of the model, which in turn is a mental representa­
tion of an assumed reality" (p. 8). 
Root's (1977) list of examples of models included: 
-verbal descriptions; 
-drawings, maps and charts; 
-toys, replicas, and scaled-down copies; and 
-sets of mathematical equations and computer programs. 
The primary purposes of models are assumed to be (a) the 
representation of what are thought to be critical factors 
(elements and relationships) which account for a significant 
portion of a phenomenon or process; and (b) the development 
of an increased understanding of how a system operates (Root, 
1977). In other words, if we understand how a system works, 
we can change its performance in ways thought or felt de­
sirable. 
Root (1977) identified three types of models: 
24 
1. Prose models; These are descriptions and theory 
statements that attempt to explain the structure 
and dynamics of the factors affecting the problem 
within its setting; 
2. Structural models: These use a variety of symbol 
systems to represent the elements and relationships 
affecting a system, a problem or a phenomenon; and 
3. Dynamic models: These are built upon the other two 
but have the characteristic that they can demon­
strate the critical behaviors of a system repeatedly 
over an extended time period. Computer simulations 
and human simulations are essentially dynamic 
models (p. 1). 
Root emphasized that each of these types of models has its 
strengths and limitations and, therefore, requires particular 
skills to design, implement and analyze. However, the end-
result of the application of each model in a proper manner 
would justify the time and effort expended on its use. 
Gay (1980) discussed four models that may be used to 
conceptualize the curriculum development process. 
1. The academic model: In this model, scholarly debate 
and logic are employed as the basis for curriculum 
decision making. The model emphasizes the utiliza­
tion of the inherent structure of a discipline or 
disciplines to determine the content of the curricu­
lum. The academic model can be applied to 
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curriculum development in any school setting. 
2. The experimental model: Here, the learner and the 
learning experiences determine the content. The 
model identifies the learner as a member of a social 
order and, so, emphasizes objectives which seek to 
assist individuals to function in their society. 
3. Pragmatic model; The pragmatic model sees curricu­
lum planning as a localized process rather than 
something that should be imposed by an outside 
authority, 
4. The technical model: This model perceives the 
learning process as a system which consists of the 
following characteristics: 
(i) The system can be reduced to its constituent 
parts; 
(ii) It occurs in certain systematic and predict-
able ways ; and 
(iii) Its efficiency and effectiveness can be 
improved through good control or management 
principles (Gay, 1980). 
Gay's (1980) model almost corresponds with Root's (1977) 
structural model. Both models essentially represent what is 
generally referred to as the systems model of curriculum 
development. The systems model, upon which the present study 
is based, will be the subject of a more detailed analysis 
later in this chapter. 
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Various aspects of curriculum development have received 
attention from writers of various orientations giving rise 
to three broad categories of curriculum emphasis: (1) sub-
ject-versus learner-centered curriculum, (2) the curriculum 
process, and (3) the setting for curriculum development. 
Subj ect-versus learner-centered models 
One major area of emphasis from which different curricu­
lum models have emerged was the concern for what should be 
the focal point of learning - the subject disciplines or the 
learner. The traditional concept of curriculum as the body of 
subject matter taught by the teacher to the students represents 
one school of thought. The perenialists (e.g., Hutchins, 1936) 
proposed that learning should consist primarily of the "per­
manent studies", namely grammar, reading, mathematics, 
rhetoric and logic as well as the great classics of the Western 
world (Tanner and Tanner, 1980). For the perenialists, mental 
discipline which is achieved through the established body of 
knowledge should be the sole purpose of education. According 
to Hutchins (1936, p. 66), "Knowledge is truth." And since 
truth is universal, education should be the same everywhere. 
The truth of this assumption as well as other tenets of the 
perenialist school of thought have become questionable, in 
view of the knowledge explosion of the second half of the 20th 
century. In fact, Greer (1986), noted that human knowledge 
base now doubles every five years. 
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Another group of educators that proposed a subject-
centered curriculum are the essentialists. The works of 
Bestor (1956) and Bagley (1907) represent this school of 
thought. According to Bestor (1956), the curriculum must 
. consist of disciplined study in five great areas: 
(1) command of the mother tongue and the systematic study of 
grammar, literature, and writing; (2) mathematics; (3) sci­
ences; (4) history; and (5) foreign language" (pp. 48-49). 
The essentialists view education as principally a trans­
mission of past knowledge, or what Bagley (1907, p. 2) called 
"race experience", to the younger generation for their future 
use. 
Subject-centered curriculum is not confined to past 
educational thinking. The push for science and mathematics 
in the late 1950s following the launching of the Sputnik 
(Tanner and Tanner, 1980) as well as the recent back to 
back to basics movement (Vik, 1984) reflect the faith of 
many educators in subject matter as the core of education 
and, hence, the curriculum. 
In a seeming opposition to subject-centered curriculum 
development is the position of some educators (e.g., Dewey, 
1902, 1983; Kilpatrick, 1983) that the curriculum should focus 
on the learner. Providing much of the impetus for the view­
point is John Dewey (1902, 1983) who in the early part of 
this century directed attention to childhood experiences and 
learning. Dewey (1940) postulated that the child is an "active 
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animal" and that educational method should be derived from 
the child's own nature which is active rather than passive. 
To Dewey, the school is a form of communal life where every­
thing should operate to enable the child to share in the 
inherited resources, and also to help him to use his powers 
for social ends. Dewey (1983) condemned the traditional, sub­
ject-centered, teacher-dominated curriculum and its emphasis 
on . . acquisition of the organized bodies of information 
and prepared forms of skills. . ." (p. 32). Dewey further 
stated: 
Since the subject-matter as well as standards of proper 
conduct are handed down from the past, the attitude of 
pupils must, upon the whole, be one of docility, re­
ceptivity, and obedience. . . . The traditional scheme 
is, in essence, one of imposition from above and from 
outside. It imposes adult standards, subject-matter, 
and methods upon those who are only growing slowly 
toward maturity. The gap is so great that the required 
subject-matter, the methods of learning and of behaving 
are foreign to the existing capacities of the young. 
Consequently, they must be imposed; even though good 
teachers will use devices of art to cover up the im­
position so as to relieve it of obviously brutal features 
(Dewey, 1983, p. 32). 
It should be pointed out here, that Dewey (1902) did not dis­
count the value of subject matter in the educational process. 
His concern, however, was that the curriculum should not focus 
solely on subject-matter. In fact, he condemned the equally 
extreme position of basing the curriculum on the child without 
consideration of subject matter. Dewey advised educators who 
take either extreme viewpoints; 
Abandon the notion of subject matter as something fixed 
and ready-made in itself, outside the child's experience; 
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cease thinking of the child's experience as something 
hard and fast. . . and we realize that the child and 
the curriculum are simply two limits which define a 
single process. Just as two points define a straight 
line" (Dewey, 1902, p. 11). 
Kilpatrick (1983), another strong believer in child--
centered learning suggested that education and the curriculum 
should 
. . . start with the child as a growing and developing 
person and help him live and grow best; live now as a 
child, live richly, live well; and thus living, to in­
crease his effective participation in surrounding social 
life so as to grow steadily into an ever more adequate 
member of the social whole (p. 24). 
Kilpatrick (1983) saw the traditional, subjected-centered 
curriculum as "bookish content" which was "remote from life" 
(p. 26). To him, learning is living and participating in 
life. And since living is not static but a dynamic process, 
learning should be a changing process too. He declared: 
The world in which we live is changing at so rapid a 
rate that past-founded knowledge no longer suffices. 
Intelligent thinking and not mere habit must henceforth 
rule. Youth must learn better to think for themselves. 
They must understand the why of our institutions, of 
our system of legal rights, of moral right and wrong -
because only then can they use these essential things 
adequately or change them intelligently (Kilpatrick, 
1983, p. 26). 
Kilpatrick's educational philosophy, probably reflects best 
the current thinking about education in an age of high tech­
nology. 
This brief review of the subject-versus child-centered 
curriculum controversy, as was earlier mentioned, represents 
only one aspect of curriculum emphasis. The next section 
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reviewed the works of educators and curriculum theorists 
whose primary concern was the curriculum process itself. 
Process models 
Process models of curriculum development emphasize the 
curriculum process - the procedures or steps in developing a 
curriculum as well as the social-cultural factors to be con­
sidered in developing, curriculum content. 
In his consideration of the purpose and scope of curricu­
lum development Goodlad (1979) stated that "The ultimate pur­
pose of curriculum development - both practical and theoreti­
cal - presumably is to improve the knowledge, skills and atti­
tudes of human beings" (p. 20). Goodlad thus proposed that 
any curriculum inquiry should address three issues: (1) sub­
stantive, (2) political-social and (3) technical-professional. 
The substantive, according to Goodlad, has to do with goals, 
subject matter, materials, and the like - the commonplaces of 
any curriculum. The political-social involves the study of 
all those human processes through which some interests come to 
prevail over others so that some ends and means rather than 
others emerge. Curriculum inquiry into the technical-profes­
sional "... examines those processes of group or individual 
engineering, logistics, and evaluation through which curricula 
are improved, installed, or replaced" (Goodlad, 1979, p. 17). 
The curriculum issues addressed by Goodlad's substantive, 
political-social, and technical-professional phenomena reduce 
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to at least three of what most writers (e.g. Beauchamp, 1982; 
Tyler, 1949; and Taba, 1962) consider as the components of 
the curriculum process, namely: goals and objectives, content, 
and evaluation. According to Beauchamp (1982), a curriculum 
should, optimally contain four parts: 
1. a statement of intention for use of the (curriculum) 
document as a guiding force for planning instruc­
tional strategies, 
2. statements outlining the goals of the school(s) for 
which the curriculum was designed, 
3. a body of culture content that has the potential 
for the realization of the goals, and 
4. a statement of an evaluation scheme for determining 
the worth and effectiveness of the curriculum and 
the curriculum system (p. 25). 
Tyler (1949), in his model, identified four fundamental 
questions which must be addressed in developing any curriculum 
and plan of instruction. These are: 
1. VJhat educational purposes should the school seek 
to attain? 
2. What educational experiences can be provided that 
are likely to attain these purposes? 
3. How can these educational experiences be effectively 
organized? 
4. How can we determine whether purposes are being 
attained? (Tyler, 1949, p. 1). 
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In summary, these questions addressed the problems of curri­
culum objectives, content, methods, and evaluation. 
Tyler's model stressed thé importance of deriving all 
educational objectives from the following sources: (1) stud­
ies of the learner, (2) studies of the society, and (3) sub-
ject-matter specialists (see Figure 1). The model further 
proposed that data from these sources be screened through a 
philosophy and the psychology of learning. 
The strength of Tyler's model lies in its emphasis on 
the sources for deriving educational objectives. The model 
has, however, been criticized for its reduction of the 
curriculum process into steps ". . .as though it were a 
linear and almost a technological production process" (Tanner 
and Tanner, 1980, p. 91). Tanner and Tanner (1980) had 
earlier pointed out that the idea of sequencing the curricu­
lum process was untenable in real life and suggested that, in 
practice, the processes involved "... must be treated in 
ecological relationship" (Tanner and Tanner, 1980, p. 85). 
Studies of the 
learner 
1 2 3 4. 
Studies of theObjectives—> Content—>Methods—>Evaluation 
society 
Subj ect-matter 
specialists 
Figure 1. Tyler's Conceptual Framework (Adapted) 
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Stenhouse (1982) took issue with the idea of specifying 
behavioral objectives for purposes of determining content as 
suggested by Tyler's (1949) model. Stenhouse declared: 
The translation of the deep structures of knowledge 
into behavioral objectives is one of the principal 
causes of the distortion of knowledge in schools. . . 
The filtering of knowledge through an analysis of 
objectives gives the school an authority and power over 
its students by setting arbitrary limits to speculation 
and by defining arbitrary solutions to unresolved 
problems of knowledge (1982, p. 182). 
The point made by Stenhouse was that the curriculum developer 
could still evolve principles for the selection of content 
without limiting students' scope of enquiry - which is what 
specification of behavioral objectives does. Stenhouse, there­
fore, proposed a process model of curriculum development which 
should shift emphasis from examinations and grades to under­
standing of basic structure of a subject field. 
Almost identical to Tyler's (1949) model was Taba's 
(1962) model in which the elements of the curriculum process 
were ordered as follows: 
Diagnosis of needs 
Formulation of objectives 
Selection of content 
Organization of content 
Selection of learning experiences 
Organization of learning experiences 
Determination of what to evaluate and of ways 
and means of doing it 
Step 1 
Step 2 
Step 3 
Step 4 
Step 5 
Step 6 
Step 7 
34 
Apparently, Taba (1962) merely expanded Tyler's (1949) 
four-step model. In fact, she conceded that the steps in her 
model were comparable to those in Tyler's. 
Wheeler (1967) and Nicholls and Nicholls (1972) equally 
and independently developed five-step models similar to 
Tyler's. But both attempted to correct the criticism against 
sequencing the curriculum process by proposing a cyclical 
framework. 
Contextual models 
A third category of curriculum models are those 
that emphasize the context or setting for curriculum planning. 
Peters (1981) elaborated on two models that could be applied 
in the development of instructional programs. These he called 
the explosive and implosive models respectively. The explosive 
model provides for a multi-directional, disorganized, and de­
centralized approach to curriculum development. Each school 
system or building level works independently of others. There 
is lack of consistency and coordination in matters of curricu­
lum building either at the building, local or state level. 
According to Peters (1981), many of the present-day education 
systems are characterized by the explosive model. 
Rather than providing for consistent and tiniform in­
struction (or delivery of content and skills) from 
building to building at a given grade level, many 
systems allow for so much divergence that chaos results 
and inconsistency is the name of the game played at the 
expense of students' education and the tax payer's 
dollars (Peters, 1981, p. 10). 
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Unlike the explosive model, Peters' implosive model 
provides for and encourages consistency and consensus in 
arriving at solutions to curricular problems. Application of 
the model results in program coordination, consistency, and 
uniformity throughout a given system (building, local or 
state). 
It might appear logical to share in Peters' concern for 
consistency in developing the curriculum for an educational 
system, and, thus espouse the implosive model. But this 
should be on the assumption that all the units of school 
systems concerned have similar goals and needs. Unfortunate­
ly, Peters himself did not make any such assumption and there 
probably lies the weakness of the implosive model. In other 
words, before accepting the logic behind the model, one would 
assume that Peters was not advocating uniformity in the face 
of diversity of student characteristics (even within the same 
locality), community needs, and other environmental differ­
ences. Consistency and uniformity as implied in the implosive 
model could stifle innovation and ignore the need to individ­
ualize instruction. 
Peters (1981) did further express concern about account­
ability, suggesting that accountability can be assured only 
if all schools across the board did exactly the same things. 
This is probably questionable. In fact, it does seem that 
the more the curriculum is geared to individual and local 
needs, the better it serves those it is meant for. 
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Furthermore, accountability could still be realized by the 
sponsors of education, whether or not there is uniformity. 
After all, each educational unit is accountable only for what 
input it received from the public. 
In two different articles. Short (1983, 1984) described 
three strategies or contexts in which curriculum development 
takes place. These include: 
Type 1: Generic/Scholar-dominated/implementation as directed: 
This is a form of curriculum development in which the task 
is undertaken at a national level, usually with academic sub­
ject-matter specialists dominating the decision-making proc­
ess . The intent is that the curriculum be implemented as 
directed by the planning authority (Short, 1983). The limita­
tion of this model is that, often, developers may not take 
full account of the realities of local systems where implemen­
tation is expected to take place. Lack of adaptation could 
make the curriculum appear meaningless and dysfunctional. 
Type 2: Limited adaptation: In this model, curriculum 
development is conducted by a central project staff, usually 
nationally or regionally sponsored. The team is often domi­
nated in terms of expertise, by persons who possess special 
knowledge about particular programs for particular student 
groups (e.g., handicapped, potential drop-outs, etc.). Pro­
vision is made for local systems to adapt the curriculum to 
some limited extent (Short, 1984). But the issuing authority 
cannot completely control adaptations, hence there might be 
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considerable deviations from the intended outcomes of the 
curriculum. 
Type 3: Site Specific/Open Adaptation Curriculum: In this 
strategy, the curriculum is developed with the local school 
district and school building by local personnel who also ex­
pect to implement the program. The strategy recognizes that 
potential ideas for the curriculum can be more readily 
accepted and translated into classroom practice if they 
are conceived and developed in the immediate setting (Short, 
1984). 
Short's (1983, 1984) models have also been discussed by 
Connelly and Ben-Peretz (1980) who used the terms "teacher-
proof", "teachers as active implementers," and "teachers as 
user-developers" to describe types one through three of 
Short's model. 
Patriarca and Buchmann (1983) elaborated on three sep­
arate but intertwined contexts of program development and in­
novation utilized in achieving program changes in undergrad­
uate teacher education at a large midwestern university. 
These include (1) a substantive context in which the focus was 
on identification of the goal or problem of the program effort, 
(2) an interactive context - a purely democratic context 
which utilizes group processes to achieve substantive goals; 
faculty members and public school teachers interact in for­
mally scheduled meetings to discuss program direction, and (3) 
an institutional context which refers to the administrative 
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structure, institutional bureaucracy and policy context of 
the curriculum development effort. Within the institutional 
context, any decision about curriculum change must pass through 
the institutional hierarchy (department chairpersons, assistant 
dean, dean, etc.) for approval (Patriarca and Buchmann, 1983). 
Similar to the contextual model of Patriarca and Buchmann 
(1983) is the dialogue process model for curriculum development 
proposed by Hill and Bradley (1983). But whereas the former 
was concerned with curriculum change within one institution, 
the latter involved several local school districts collaborating 
in an effort to develop curriculum objectives, content, and 
resource guides for each teacher. An important feature of the 
model is that each professional had the opportunity to shape 
the curriculum, to listen, and to be heard in the process. 
Some of the assumptions upon which the model was based include: 
1. Teachers are the experts about what to teach and 
how to teach toward specific objectives and to 
specific ages of learners. 
2. Teachers are the most credible consultants to other 
teachers. 
3. All levels of leadership must be,informed, partic­
ipate and support a curriculum development effort. 
4. All teachers must have the opportunity to shape 
and affect the curriculum product in order to make 
it useful to themselves (Hill and Bradley, 1983, 
p. 374). 
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A major weakness of the dialogue process model (which the 
authors also conceded) was its potential inefficiency. It 
takes time, resources and support to involve so many people. 
Poor communication about the purpose of the procedure and 
not following guidelines for effective dialogue as well as 
other inherent problems (Hill and Bradley, 1983) could render 
the model inefficient and clumsy. 
So far in this section, an attempt has been made to 
review three broad areas of curriculum emphasis and some of the 
models that have been generated to support them. It should be 
noted that learner-centered versus subject-centered curriculum, 
the curriculum process, and the contexts for curriculum develop­
ment are curricular issues that cut across subject fields, 
institutional settings and educational systems. In other words, 
any of the process models for curriculum development, for 
example, could be applied from the elementary levels up to 
university level programs. Similarly, a teacher education 
program can be as learner-centered as a kindergarten program. 
Since the present study focuses on industrial teacher education 
programs, the following sections provide a review of programs 
of teacher education and the curriculum development models that 
have been utilized in industrial education teacher preparation. 
Pre-service Teacher Education Programs 
Virtually everyone who understands the dynamics of the 
educational process would agree that the teacher occupies a 
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key position in the learning process. Moss (1971) observed 
that teacher behaviors significantly affect student behaviors 
and that "... the relevant teacher behaviors can themselves 
be appreciably molded by formal education intervention" 
(Moss, 1971, p. 29). Also, Simpson and Ellis (1971) believed 
that a teacher preparation program could have considerable 
influence on teacher performance. They added that tradition­
ally-oriented programs are likely to produce traditionally-
oriented teachers. Similarly, innovative programs, alert to 
new concepts and practices, encourage the same alertness in 
the prospective teacher. 
In spite of the widely-held belief about the influence of 
teacher education programs on teacher effectiveness, there seems 
to be a disparity between what teacher educators believe and 
what they practice. Follow-up studies of graduates of teacher 
education programs (McBride, 1985) point to the ineffectiveness 
of many of the programs. Among the many criticisms against 
current programs is their lack of innovation and slowness in 
reflecting the needs of beginning teachers (Hawes, undated). 
According to Hawes, "Too few (programs) concern themselves 
with the task a beginning teacher has to face, the skills he 
needs to acquire, the survival priorities he requires to carry 
him through the first traumatic years of teaching. . ." (p. 55). 
Considering the many elements that should be embodied in 
teacher education curriculums and the complexity of their inter­
actions, Haberman (1981) found it surprising that teacher 
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educators narrow down the meaning of teacher education 
curriculum development. According to Haberman, curriculum 
development in many institutions . .is merely a euphemism 
for requiring another course" (1981, p. 2). 
It has been suggested (Roth, 1981) that whenever signifi­
cant changes in teacher education occur, they are often the 
result of forces outside of teacher education and rarely as a 
result of teacher education faculty initiative. Roth (1981) 
further identified some issues that hinder faculty-initiated 
reform: These include: 
1. Absence of common beliefs about teacher education 
leading to divisions of college faculties into 
rival groups ; 
2. Adding courses to satisfy the interests of 
instructors; and 
3. A university reward system stacked against 
teacher education (Roth, 1981, p. 4). 
The traditional model of teacher preparation 
The traditional teacher education program consists pri­
marily of the following components (Hauenstein, 1977; Loepp, 
1977; Simpson and Ellis, 1971; Corrigan, 1983): 
1. Professional education component including the his­
tory and philosophy of education, psychology of 
learning, methods, research and evaluation. 
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2. Teaching subject component, for example, construc­
tion technology, mathematics, graphic communica­
tions, etc. 
3. Clinical experience or practice teaching component. 
4. Liberal arts or general education component. 
This model of teacher preparation has endured for several 
decades and, in spite of criticisms (Roth, 1981; Tafel, 1984; 
McBride, 1985), might still pervade teacher education for 
several years to come. In fact, it has been suggested (Smith, 
1982) that the model has fared well so far, given the enormous 
constraints of funding, staffing and teacher preparation time 
under which it has operated. 
Issues in the traditional model of teacher education 
which have been the bases for much criticism include the 
amount of liberal arts background required by education majors, 
the role of practice teaching, arrangement and sequence of 
coursework, and the duration of the programs (Tafel, 1984; 
Corrigan, Palmer and Alexander, 1982). Tafel (1984) ques­
tioned the usefulness of the clinical experience component and 
stated: 
The role of the clinical experience must be carefully 
reexamined. The "practice" component of teacher edu­
cation programs has been identified as being crucial 
to shaping the student's image of what school and teach­
ing are. . . . However, the impact of this socialization 
process often has been shown to negate or alter those 
beliefs which the student has developed prior to the 
school-based experience. ... 
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. . . the clinical model, as it now exists, can 
no longer be justified as providing for the long-term 
growth of the beginning teacher (Tafel, 1984, p. 4). 
As an alternative, Tafel proposed a future paradigm for 
teacher education. One of the major limitations of the clini­
cal model, according to Tafel (1984), is that it perpetuates 
the status quo. "Students who enter standardized programs 
are treated alike, given the same doses of coursework and 
field experiences. Environments in which they 'practice' are 
constrained. They learn what teaching was not what it could 
be" (Tafel, 1984, p. 5). 
Smith (1980) was another proponent of a future-oriented 
teacher education. Smith suggested that educators keep two 
fundamental questions in mind when designing teacher prepara­
tion programs: 
1. What should a beginning teacher know in order to 
function effectively in the 21st century? 
2. What should a beginning teacher be able to do to 
function at a fully professional level at the time 
of entry into the profession (1980, p. 5). 
Smith believed that by asking these questions, educators would 
end up defining the content of teacher preparation programs in 
a substantially different fashion than they had defined the 
content in the past. 
A panel appointed by Governor Thomas Kean of New Jersey 
(Cooperman and Klagholz, 1985) to determine (1) what begin­
ning teachers must know and (2) how effective teachers teach 
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came up with the following findings: (1) A beginning 
teacher needs to know -
. the curriculum priorities of the school; 
. how to assess student progress; 
. how to organize instruction; 
. how to develop and use evaluation instruments ; 
. how students learn, both individually and in groups; 
. how to motivate students; 
. how to maintain a healthy classroom climate; 
. how the classroom functions as a social unit; and 
. how the school functions as an organization; and 
(2) The teacher should be a decision maker, not just 
a technician who links the students, textbooks, and 
test developers. Teachers who assume roles as tech­
nicians are bound to be less inspired and less committed 
to their work (Boyer, 1984; cited in Cooperman and 
Klagholz, 1985, p. 694). 
Vaughan (1984) identified at least three bodies of knowl­
edge that bear directly on improving the content of preservice 
teacher education programs. These he called (1) teaching 
effectiveness knowledge, (2) teaching context knowledge and 
(3) change and improvement knowledge. The teaching effective­
ness knowledge provides guidance on choice of instructional 
strategies appropriate to given situations and how these 
strategies could be used and enhanced by the teacher. The 
teaching context knowledge provides information about factors 
external to the classroom but which influence the effective­
ness of teaching, for example, the role of parents and 
communities in education, influence of school district and 
school management and organization on instruction, to mention 
but a few. Change and improvement knowledge derives from 
what is known about innovation and change in educational 
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institutions. This knowledge serves as a tool for effecting 
desirable changes within the immediate school setting. 
Several other models of teacher preparation have been 
proposed in the literature (McBride, 1985; Andrews, 1975; 
Cotrell et al., 1972). Among these, competency-based teacher 
education (CBTE) (Cotrell et al., 1972) appears to have made 
the greatest impact on teacher education of the 1970s and 
1980s. Competency-based teacher education as well as other 
models proposed for industrial teacher education are dis­
cussed in greater detail in a later section of this chapter. 
Inadequacies of teacher education models 
A study by Russell (1978) revealed that most models of 
teacher education proposed in selected professional journals 
between 1965 and 1975 were inadequate. Russell conducted a 
content analysis of models to determine whether they were 
adequate in providing comprehensive pre-service professional 
training. Results of the analysis showed, among other things, 
that ; 
1. The teacher education models lacked or failed to 
emphasize a number of elements essential to the 
development of professional workers. 
2. The models seldomly provided for exposure to the 
basic aims and purposes of education. 
3. The liberal arts or general education component 
including the teaching major is seldom discussed. 
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4. Few models are validated by prior research or provide 
a means for evaluation after their implementation. 
5. Few models discuss the means or anticipate any 
problems in effecting the changes they propose 
(Russell, 1978, p. 711-A). 
Based upon these findings, Russell concluded inter alia, 
(1) deemphasis of theory, lack of training in the value, tech­
niques and uses of research, and the limitation of the curric­
ulum to the mastery of classroom-related skills prevent 
teacher education models from providing truly professional 
preparation, (2) without any stated philosophy of education 
or teacher role, models tend to be confused and incomplete, 
and (3) the authors of the models tend to be unaware of the 
political and social realities affecting education that must 
be considered in attempting any program for educational change. 
One of Russell's findings which is supported by other writers 
(e.g., Vallance, 1982; McCutcheon, 1982) is the lack of 
theoretical bases for most teacher education curriculum models. 
Industrial Teacher Education 
The need for sound programs of industrial teacher edu­
cation was recognized right from the formative years of the 
industrial education movement in the United States. But as 
Barlow (1967) observed, dedication to the principles of sound 
teacher education was. one thing, its practice was quite 
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another. 
Conventionally, industrial teacher preparation has been 
the responsibility of colleges and universities and comprised: 
(1) professional education courses, (2) general education 
courses, and (3) courses in the technical teaching areas -
drafting, auto mechanics, etc. (Loepp, 1977; Hauenstein, 
1977). This pattern of industrial teacher education which 
mimics the traditional model of preparing general academic 
teachers has been with the profession for a long time. A 
change to something different or new does not seem foreseeable. 
Simpson and Ellis (1971) suggested several reasons why col­
leges and universities seem slow in changing the curriculum 
of vocational teacher education. These include, among others: 
1. Getting program changes through the complicated 
university machinery is a slow and difficult process. 
This is particularly true for the preservice program. 
2. In many colleges and universities, the teacher edu­
cation programs for the substantive areas of voca­
tional education are located in different depart­
ments, schools, and/or colleges. Thus it is diffi­
cult to achieve the communication and cooperative 
activity needed to implement program changes that 
seem indicated by needs and trends in vocational 
education. 
3. There is a history of conservatism in the teaching 
profession. Much of teacher education has been 
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oriented toward the concept of "passing on the 
social heritage," and the traditions of the past 
have provided both the content and the rationale 
for the curriculum. 
4. Change is generally threatening and change in a 
f specific (field) may be particularly threatening to 
those who have a strong sense of identity with the 
field - especially those who have invested heavily 
of time, money, and emotion in becoming specialists 
and building careers based on an area of specializa­
tion (Simpson and Ellis, 1971, p. 88). 
There is evidence (Roth, 1981) that this lack of innova­
tion and seeming inertia is not peculiar to vocational and in­
dustrial teacher education programs but pervades the entire 
spectrum of teacher education regardless of specialization. 
Work experience in industrial teacher education 
Apparently, there has not been a consistent pattern of 
selection and training of industrial teachers. Resnick and 
Gardner (1977) observed that in some places, beginning teach­
ers are merely selected from the rank and file of trades­
people and required to take occupational competency tests 
prior to being hired. Adamsky and Cotrell (1979) also indi­
cated that in a lot of cases, trade and industrial teachers 
are rarely required to hold a bachelor's degree. 
The foregoing raises the question whether industrial 
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teachers are primarily teachers or tradespersons. Based upon 
a 1981 study of vocational teachers in Massachusetts, the 
Logos Research Institute (LRI) concluded that industrial 
teachers are primarily teachers and secondarily tradespersons. 
The study revealed, however, that traditionally, vocational 
teachers in Massachusetts were "... selected first on the 
basis of trade experience and then provided with whatever 
training was necessary to make them teachers" (LRI, 1981, 
p. 3). 
Occupational or work experience as a component of indus­
trial teacher preparation has been studied by Santos and 
Olinzock (1977), Welch and Garner (1976) and McCallister 
(1973). One of the earliest studies on the subject 
(Impellitteri, 1965) found no relationship between occupa­
tional experience and teaching competence. This finding was 
supported by McAllister (1973) and Gamer, Brantner, Kapes, 
Long, and Welch (1974). Garner et al. (1974) found that the 
number of years of occupational experience had little effect 
on the outcome of the trade competency examination and that 
the results of the trade competency examination could not be 
used to predict teaching competence or success. In a later 
study, Welch and Garner (1976) concluded that a significant 
positive correlation exists between occupational experience 
and competence until a point is reached after which additional 
occupational experience does not contribute to occupational, 
and hence teaching, competence. 
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Santos and Olinzock (1977) analyzed various approaches 
to detailing a work experience component of the vocational 
teacher education curriculum. Among the various approaches 
considered by the authors, the PERT network format was found 
to permit a more effective display of the interrelationships 
among competencies to be developed and was, therefore, a more 
efficient and effective approach. 
In addition, Santos and Olinzock (1977) suggested that 
a work experience component must be based on a firm philo­
sophical and educational foundation. To be successful, the 
component must conform to the standard characteristics of 
vocational education including: 
1. A viable delivery system. 
2. A dependence upon constituency support from students, 
businesses, teacher training institutions, and state 
agencies. 
3. A carefully developed and documented plan that is 
based upon a set of specific goals and measurable 
program objectives and which will facilitate and 
support subsequent planning and programming efforts. 
4. The existence of a comprehensive pattern for program 
development and expansion, supported by legislative 
and fiscal commitments at the state and local levels, 
and taking into account occupational needs, student 
base, and educational resources available as re­
quired. 
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5. A set of program standards addressed to the four 
factors of curriculum, facilities and equipment, 
instructional staff, and students. 
6. A mechanism to provide for periodic formative and 
summative evaluation (Santos and Olinzock, 1977, 
p. 3-4). 
Further on the issue of occupational experience and 
teaching competence, Matthews and Pyle (1978) questioned 
(1) whether a student with or without a background in voca­
tional education can gain sufficient understanding of a trade 
to become an effective trade teacher without having to go 
through an apprenticeship program, and (2) whether the trade-
prepared or the university-prepared teacher was more effec­
tive in the classroom with comparable groups of students. 
Although research on these questions appeared quite sparse, 
Matthews and Pyle (1978) noted that there was evidence that 
students prepared in a higher education setting coupled with 
"sufficient cooperative education" performed just as well as 
traditionally prepared tradesmen. Furthermore, the college 
graduate was favored because he or she was believed to possess 
certain characteristics superior to the person who comes 
directly from industry into the classroom. 
Having provided a brief overview of the state of the art 
in industrial teacher education, the following section pro­
vides a synopsis of some of the models of curriculum develop­
ment that have been applied to industrial education. 
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Models of curriculum development in industrial teacher 
education 
The field of industrial education (including industrial 
arts, and trade and industrial education), has witnessed con­
siderable curriculum development effort since the early part 
of the century. Much of the work has been in response to 
changing program goals and philosophy as well as to changes 
in the job market. 
Overall, there is no single pattern or emphasis in models 
of curriculum development in the field. Notable among the 
curriculum models that have emerged over the years are the 
task analysis models, the cluster models, the integrated 
models, the systems models and the competency-based education 
models. Application of these models either singly or in com­
bination has yielded such plans as the Industrial Arts Curric­
ulum Project (Towers, Lux,.and Ray, 1966) and the Jackson's 
Mill Industrial Arts Curriculum Theory (Snyder and Hales, 
1981). Those models which have had the most significant im­
pact on industrial and technical teacher education programs 
are discussed in the following section. 
Task analysis models 
Task analysis is a process wherein tasks performed by 
workers employed in a particular job are identified and 
verified (Finch and Crunkilton, 1984, p. 153). This curricu-
lar approach, according to Thompson (1973), follows the 
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analytical procedures for content selection. These involve 
systematic gathering of information directly from current 
workers and from instructors who are occupationally experi­
enced. 
A study by Mager and Beach (1967) sought to develop a 
model specifically for developing vocational instruction 
based upon task analysis. Three phases of curriculum develop­
ment were identified in the model - preparation, development, 
and improvement. The preparation phase, for example, was 
designed to ensure that all the relevant information and 
practice required for the performance of the job are included 
in the course program. The steps in this phase lead to a syste­
matic development of course objectives which itself, begins 
with an analysis of the job. Figure 2 shows the conceptual 
framework of the preparation phase of the Mager and Beach 
(1967) model. 
Although the task analysis model of curriculum develop­
ment has been in wide use since World War 1 (Thompson, 1973), 
it is not without flaws. First, task analysis, as a technique, 
intends to identify exactly what the master worker does so 
that these activities may be imitated by the trainee. By im­
plication, the technique is not concerned with preparing the 
trainee for future changes in his occupation. The trainee 
must, therefore seek to upgrade his skill each time a change 
occurs or is introduced. In other words, any curriculum 
based upon task analysis can hardly permit transfer of 
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learning. This is a major limitation of the task analysis 
model. 
Task Analysis 
Course Objectives 
Courses Prerequisites 
Prerequisite Tests 
Criterion Examination 
Target Population Job Description 
Figure 2. Preparation Phase of Mager and Beach's Model 
(1967) 
Second, task analysis emphasizes the identification of 
psychomotor skills. But it is becoming increasingly obvious 
that, in the world of fast-changing technology, the affective 
component of worker performance cannot be simply dismissed 
as unimportant. Furthermore, not all work behavior lends it­
self to job analysis techniques (Swanson, 1981). 
Cluster models 
The classification of the content of industrial education 
into clusters was one of the major emphases of the 1970s. 
Ziegler (1979) traced the history of the cluster concept to 
the work of Bonser and Mossman (1923) at the early stages of 
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industrial arts. In their work Industrial Arts for Elementary 
Schools, Bonser and Mossman (1923) identified three indus­
trial arts content clusters - food, clothing, and shelter. 
Ma ley (1975) conducted a major study of the cluster con­
cept for its application to vocational education. He defined 
the cluster concept as 
(A) form of vocational education which prepares the 
individual to enter into gainful employment in a number 
of occupations which have sufficient commonalities in 
human requirements and kinds of work to permit a high 
degree of mobility within, as well as entry into, the 
occupation's associated with the cluster (1975, p. 6). 
The application of the cluster concept has been broadened to 
include not only vocational education but industrial arts. 
The concept also extends beyond secondary-level programs to 
include post secondary and industrial teacher education pro­
grams. Carrel (1978) conducted a survey of 46 member institu­
tions in the Mississippi Valley Industrial Teacher Education 
Conference area in October 1977. The purpose of the study 
was to determine those institutions that offer "cluster" 
programs. Thirty schools indicated that their programs were 
traditional in nature. Thirteen indicated that they utilized 
a cluster curriculum whereas three stated that they have a 
traditional program but offer cluster courses. Carrel ob­
served that many of the "clusters" developed for secondary 
school programs, at least by title, are employed in industrial 
teacher education programs. 
Wolansky and DuVall (1975) developed a rationale for 
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clustering curriculum content in industrial education. 
Exponential growth of technological knowledge suggests 
grouping (clustering)of common concepts of content 
elements, a defensible route to effective management 
of greater quantities of knowledge. Clustering also 
allows for better organization of information into 
coherent units (Wolansky and DuVall, 1975, p. 60). 
The Logos Research Institute (1981) proposed a cluster 
model for training vocational teachers in the state of 
Massachusetts. The model was based upon the selection and 
sequencing of 70 of the 100 original Ohio State Performance 
Based Teacher Education (PBTE) modules (Cotrell et al., 
1972) into six curriculum clusters considered appropriate for 
the initial training of provisionally approved teachers. The 
six sequential clusters proposed by the Institute include: 
1. Introduction to teaching for the vocational educator; 
2. Curriculum planning and development for the voca­
tional educator; 
3. Teaching methods for the vocational educator; 
4. Instructional management for the vocational educator; 
5. Instructional evaluation for the vocational educator, 
and 
6. Professional responsibilities for the vocational 
educator (Logos Research Institute, 1981, pp. 21-22). 
These clusters were prioritized overall on the basis of an 
inexperienced teacher's most immediate need to know. 
There is little doubt that the cluster concept has gained 
a fairly wide acceptance as a viable method of organizing 
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industrial education curriculum content (Carrel, 1978). How­
ever, there appears to be lack of consensus among industrial 
educators regarding the number and titles of available clus­
ters in industrial education. Warner et al. (1958) identified 
power, transportation, manufacturing, construction, communica­
tion and personnel management as industrial technology clusters. 
The Galaxy Plan for Career Preparation which was devel­
oped in the Detroit, Michigan, School System in the 1960s 
classified occupational groups into four clusters : materials 
and processes, visual communications, energy and propulsion, 
and personnel services (Carrel, 1978). The Iowa State Con­
ceptual Cluster Approach (Wolansky and DuVall, 1975) classi­
fied industrial arts into three clusters. 
1. graphic communication ; 
2. power, transportation and energy; and 
3. materials and processes. 
The Jackson's Mill Industrial Arts Curriculum Theory (Snyder 
and Hales, 1981) identified four clusters which describe the 
"sub-systems of the human technical endeavor." These include 
communication, construction, manufacturing and transportation. 
In the above cases, we find a situation characterized by 
inconsistency in the titles and content of identified clusters. 
Ziegler (1979) described this inconsistency as a dilemma for 
industrial education. 
The cluster approach has one other shortcoming which 
derives from the model's basic assumptions. One of the basic 
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assumptions of the cluster concept is that the commonalities 
of a family of occupations is what is important, which im­
plies that the unique aspects of a family of occupations is 
not quite important to the entry worker. Another assumption 
is that the unique aspects of an occupation are more technical 
than the common aspects and should, therefore, be taught at 
a higher level of education (Thompson, 1973). 
These assumptions are logically erroneous. First, socio­
logical analyses of occupations reveal that people identify 
more readily with what is unique about their occupation or 
profession. Second, it is known from occupational analyses 
that what is unique to a job may not necessarily be highly 
technical (Thompson, 1973). 
Conceptual models 
Conceptual models of curriculum development emphasize 
the importance of structure of subject matter. The idea of 
subject structure was developed by Bruner (1977, 1982) who 
argued that each subject has its peculiar structure and that 
the curriculum of a subject should be determined by identify­
ing and understanding its fundamental principles. Bruner 
reasoned that one must understand the general and fundamental 
nature of an idea before one can apply the idea to novel 
situations. 
The application of the conceptual approach to industrial 
education has been advocated by Thompson (1973) and Wolansky 
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and DuVall (1975). The latter authors outlined a number of 
basic assumptions which support the use of concepts in de­
veloping an industrial arts curriculum. These include: 
1. It is more defensible to use a conceptually based 
approach in the selection of content for transfer 
of learning in similar contexts than it is to use 
a factual base. Concepts are not retired as quickly 
as facts. Most of technological systems operate 
upon a core of scientific principles and concepts. 
2. Learning activities and experiences center around 
common concepts, real and practical learning units, 
and synergetic laboratory relationships which appeal 
to most students. 
3. At each succeeding level of sophistication, stu­
dents proceed according to maturity, motivation, 
and capacity for application of major conceptual 
themes (Wolansky and DuVall, 1975, p. 63). 
An example of the application of the conceptual model is 
the American Industry Project developed at the University of 
Wisconsin, Stout. Fourteen concepts were identified as the 
reference points for American industry, namely production, 
management, marketing, industrial relations, procurement, 
research, property, finance, public interest, transportation, 
communication, energy, processes, and materials. 
The Jackson's Mill Industrial Arts Curriculum Theory 
(Snyder and Hales, 1981), conceptualized the technical systems 
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as being made up of communication, construction, manufacturing, 
and transportation. 
What one notices from the foregoing is that there is not 
quite a difference between the cluster approach previously 
described and the conceptual approach, at least, in the terms 
used to identify content. However, the underlying principles 
or assumptions are different for each model. In some programs, 
it is even difficult to describe the curriculum as either con­
ceptual or cluster, based upon the name alone. The industrial 
arts program at Iowa State University as described by Wolansky 
and DuVall (1975) is named "Conceptual Cluster Curriculum." 
That the two terms "conceptual" and "cluster" were combined 
in the same program title further suggests that the two might 
be related in certain ways. 
Competency-based models 
Competency-based teacher education (CBTE) is probably 
one of the most sustained approaches to curriculum develop­
ment in industrial education. Bell (1980) defined competency-
based education (CBE) as : 
. . . education in which objectives are determined on 
basis of competencies perceived necessary for daily 
living for an occupation. The instructional process is 
directed toward these objectives and, then, the learning 
outcomes are evaluated relative to them (p. 7). 
Several factors have been associated with the growth of 
the CBTE movement in the United States. Among these are the 
discontent among many educators with traditional methods of 
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teacher education (Meek, 1979), the increasing public demand 
for accountability in education (Bell, 1980), and the results 
of the research conducted by Cotrell and associates (1972). 
Providing much of the impetus was the study by Cotrell and 
others in which 384 vocational teacher competencies were 
identified. These competencies led to the development of 
100 learning modules which focus on many of the key profes­
sional performance skills needed by vocational teachers. 
Each module includes content appropriate to the performance 
elements and sequenced learning experiences aimed at helping 
learners develop the needed standards for appropriate per­
formance (Adamsky and Cotrell, 1979). Performance assessment 
instruments as well as supporting instructional materials are 
provided to assist learners in the use of the models. 
Cotrell's research stimulated not only the conduct of 
numerous other studies but also generated protracted debate 
among educators on educational soundness of CBTE. In the 
opinion of Finch and Crunkilton (1984), 
Competency-based education represents a meaningful 
alternative to conventional forms of education. Its 
direct focus on the development of tasks, skills, atti­
tudes, values, and appreciations critical to success in 
life and/or in earning a living makes competency-based 
education very relevant to vocational and technical 
education (Finch and Crunkilton, 1984, p. 289). 
Harris (1982) described CBTE as a clarifier of educa­
tional purpose. Harris further declared: 
The collaborative specification of outcomes for students 
has made both instruction and assessment more relevant 
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to the professional teaching role, rather than their 
being dependent on the structure of disciplines or the 
professor's interests and whims. As a consequence, 
program goals have become both clearer and more public 
(Harris, 1982, p. 37). 
Gorman and Hamilton (1975) criticized traditional teacher 
education programs which they considered to be subject-
matter-oriented, "... emphasizing theory, philosophy, and 
studying about teaching rather than emphasizing development 
of each individual's competency of perform the teacher role" 
(1975, p. 20). According to Wright (1977), "The formula for 
performance-based instruction is deceptively simple : careful 
definition of performance goals in assessable terms and gui­
dance of instruction by evaluation of learner performance" 
(p. 43). 
The critics of CBTE, however, point to the method's 
emphasis on accountability through behaviorally stated per­
formance criteria and, thus, its alignment with behavioral 
psychology. Tarr (as cited in Kampsnider (1977)), for ex­
ample, criticized CBTE for its lack of attention to the af­
fective domain and noted that affective competencies cannot 
be ignored simply because they are difficult to measure. 
One of the most vocal critics of CBTE, Bell (1980) 
argued that, because of its roots in accountability, CBTE 
emphasizes outputs of the educational process and pays less 
attention to the process itself. Bell declared: 
Educational administrators are becoming increasingly 
removed from the primary task of education, which is 
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teaching, and are becoming increasingly concerned with 
the managerial aspects of educational institutions. 
... In tJie face of this, they have become desperate 
to find the magic mechanism which will correct the 
problems of education and answer public criticism. 
CBTE is the latest technique in the educational 
technocrat's portfolio. .... Its origins and impetuses 
are from technocrats rather than from teachers (1980, 
p. 9). 
The reaction of Tanner and Tanner (1980) to CBTE is no 
less disparaging; 
Competency-based teacher education is mechanical 
efficiency applied to teaching. The objective is to 
"program" the teacher to perform explicitly specified 
behaviors. What this means for the teacher's role in 
curriculum development is obvious ; there is no pro­
vision for decision making by teachers. . . . Competency-
based education conceives the teacher as a technician 
who deals only with established-convergent situations. 
The competency Movement denies the obvious: that 
teachers are inevitably involved in curriculum develop­
ment and that this function of teaching does not lend 
itself to a behavioristic-competency approach (Tanner 
and Tanner, 1980, p. 624). 
Advocates of "humanistic education (e.g., Nash, 1973; 
Drummond, 1974; and Kampsnider, 1977) suggest that CBTE can 
overcome the criticisms labeled against it if only it could 
incorporate effective components into the model. But some 
advocates of CBTE (e.g., Loepp, 1977) think that CBTE is 
itself a humanized approach to education, "... for instance, 
it is treating students 'humanely' to tell them in advance 
what they will be expected to do." (Loepp, 1977, p. 189). 
"This", Loepp contends, "provides the stimulus for the stu­
dent and the instructor to discuss the objectives and to 
modify them as necessary" (1977, p. 189). 
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The end of the debate on the relevance of CBTE does not 
seem to be in sight. The position taken by Harris (1982) 
appears to be a logical one on the issue. According to 
Harris : 
It is important to remember that (CBTE) as a name does 
nothing. A (CBTE) program can be rigid, flexible, 
mechanistic, easy, demanding, relevant or useless as 
any other teacher education model. It depends on the 
values, beliefs, and assumptions of the program 
leaders (1982, p. 40). 
Systems models 
A recent trend is to view the curriculum development 
process as an integrated system. Kaufman (1972) defined a 
system as "The sum total of parts working independently and 
working together to achieve required results or outcomes, 
based on needs" (p. 1). The systems approach, according to 
Kaufman, is a type of problem-solving process for identifying 
and resolving important educational problems. Kaufman's 
(1972) model of the general system approach incorporates the 
following components: (1) identification of a problem from 
needs, (2) determining solution requirements and alterna­
tives, (3) selecting solution strategy, (4) implementing, 
(5) determining performance effectiveness, and (6) revising 
the process as required. 
Most systems thinkers (e.g., Banathy, 1973, 1977; 
Kaufman, 1972; and Hacker and Barden, 1983) strongly believe 
that the systems approach could be applied to virtually every 
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aspect of the educational process-- program planning, ad­
ministration, evaluation and so on. In the opinion of Hacker 
and Barden (1983), "Systems theory represents a powerful 
paradigm for scientific thinking. Identification and assim­
ilation of the general principles applicable to all systems 
can help learners transfer knowledge from one specialty to 
the next" (p. 10). 
Hacker and Barden further stated that the universal 
systems concepts - inputs, controls, processes, outputs, and 
feedback - are integral to all systems, be they technical, 
exonomic, biological or social. The general systems model 
proposed by these authors is shown in Figure 3. 
Input 
(Command or 
Desired Result) 
Process 
Feedback 
Comparison 
(Control) 
Output 
(Actual Result) 
Figure 3. General systems model (Hacker and Barden, 1983, 
adapted) 
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Banathy (1977) categorized systems concepts into three 
models. These are: 
1. System-environment or system-and-its-context model: 
This model permits the model building to (i) define 
the system space or context, (ii) explain why the 
system exists, and (iii) display the laws that regu­
late the interactive behavior of the system and its 
environment. 
2. The structural model: In this model, the focus is 
on what the system is. The model presents generali­
zations about goals, functions, components, and 
their relationship of structure. 
3. Process or behavioral model: This model aims at 
explaining how education as a social system operates 
and behaves, and how its entities, their attributes, 
and relationship change over time. 
Banathy's.(1977) model (Figure 4) identified (i) input 
processing, (ii) transformation, (iii) output processing, and 
(iv) feedback and adjustment as the main operations of edu­
cation as a system. 
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Transformation Input 
Processing 
Output 
Processing 
Feedback Adjustment 
Figure 4. Model of an Instructional Systems Design (Banathy, 
1977, p. 401, adapted) 
The seven principles which form the basis for systems 
analyses (Miller, 1985) include: 
1. Parsimony: System descriptions must be brief, 
components must be separable from other parts, and 
the system few in total number of parts. 
2. Order: Each part of the system must have some 
quantitative properties by which it may be classi­
fied, ordered or ranked. 
3. Relatedness: Because parts of a system are integral 
parts of a whole, they must be related. 
4. Acceptability: Those who are to use the system 
analysis must understand the terminology, graphics, 
mathematics and relationships described. 
5. Validity: The analysis must accurately describe the 
reality of content, relationships, processes, etc. 
of the system. 
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6. Utility: Analysts must produce a system that is 
complete yet functional. 
7. Entropy and Enthalpy: System analysis must attempt 
to describe the resources available to keep the 
system operational. 
The systems paradigm has been applied in a variety of 
studies and proposals, and in a variety of school settings. 
Bowen (1982) proposed a systems model for program development 
comprising three components: program planning, program imple­
mentation and program evaluation. Although Bowen's model 
appears over-simplified, it addressed virtually all the issues 
and questions that go into the planning and development of an 
educational program. 
Harrison (1980) formulated an eight-step systematic model 
for institutional curriculum development. The first three 
steps of the model .were field-tested through application and 
evaluation in a community college. The subjects of the study 
(administrators and faculty members) were asked to rate on a 
given scale various aspects of curriculum planning in an inter-
national/intercultural program. Results of the study showed 
that the model would work fairly well if administrative and 
other impediments to its application were removed. 
In another study, Henriquez-Villegas (1982) developed a 
model for use in the Venezuelan community college system. The 
study utilized computer simulation for curriculum decision 
making. The investigator conducted a sensitivity analysis to 
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determine how the model would respond to changes in certain 
critical variables. The results of the study encouraged 
Henriquez-Villegas to recommend its application in Venezuelan 
community colleges. 
The Jackson's Mill Industrial Arts Curriculum Theory 
(Snyder and Hales, 1981) is, perhaps, the most elaborate 
application of the systems approach to curriculum development 
in industrial arts/technology education. Hacker and Harden 
(1983) suggested that the use of systems theory by industrial 
educators is an effective technique ". . .to adapt the in­
dustrial arts profession to the demands imposed on it by 
accelerating technical, social, and economic changes. Systems 
theory is a technique by which the developing discipline of 
technology education can provide relevant experiences" (p. 11). 
Hacker and Harden then proposed a systems model for technology 
education which takes account of student competencies, their 
personal and attitudinal development as well as program content. 
Apart from the models described in this section, there are 
several other models that have been proposed for various aspects 
of industrial education that do not strictly fall into any of 
the major categories described. For example, Drake, Davies, 
and Terry (1980) proposed a model for establishing trade and 
industrial education curriculum development priorities. The 
model identified occupational areas to be emphasized in trade 
and industrial education. And at the international level, Kida 
(1982) developed a set of guidelines for vocational and 
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technical teacher preparation in Asia and the Pacific regions. 
The guidelines identified levels of teacher preparation, pro­
gram objectives and program components. 
Industrial and Technical Teacher 
Education in Nigeria 
The development and present status of industrial and 
technical teacher education in Nigeria can be best understood 
by taking into account what Lillis (1984) called the country's 
"overall historic constraints of colonial dependency" 
(p. 176). Fafunwa (1974), Osuala (1976) and Okoro (1979) 
provided detailed historical perspectives on the development 
of vocational and technical education in Nigeria. The events 
and policies that shaped the course of industrial and techni­
cal teacher education are discussed in this section. 
Early policies on technical education 
Nigeria became a British Colony in 1861, but up to 1925 
the British government had no clearly defined policy on educa­
tion for the country (Fafunwa, 1974). Whatever education that 
was available was provided by the early missionaries. In 
1920, the Phelps-Stokes Fund - an American philanthropic 
organization - in cooperation with the International Education 
Board set up a commission to study education in Africa (Lewis, 
1962). The Phelps-Stokes commission report sharply criticized 
the British government's position on education in Africa. In 
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addition, the report made recommendations on how to improve 
African education. 
The major and immediate outcome of the Phelps-Stokes 
report was the formulation and issuance of a Memorandum on 
Education in the British Colonial Territories by the British 
government. The policy called for government assistance in 
the education of the native Aficans and also stressed the 
need for a system of technical and industrial training. 
Some of the pertinent points in the Memorandum include: 
1. Technical and vocational training should be carried 
out with the help of the government departments 
concerned and under (the supervision of a system 
of supervisors to be established as laid down in the 
memorandum). 
2. Systems should be established which, although 
varying with local conditions, will provide elemen­
tary education for boys and girls, secondary educa­
tion of several types, technical and vocational 
education, institutions of higher education which 
might eventually develop into universities, and some 
form of adult education which will ensure identity 
of outlook between the newly educated generation 
and their parents (Memorandum on Educational Policy 
in British Tropical Africa, H.M.S.O., 1925). 
The 1925 educational policy is significant in Nigerian 
education in many respects. First, it was the first policy 
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to be issued on the education of Nigerians since the intro­
duction of Western education in the country eighty-three 
years earlier (Fafunwa, 1974). Second, it was the first 
government policy on vocational and technical education 
in Nigeria., 
Okoro (1979) noted that the adoption of the 1925 educa­
tional policy led to the establishment of trade centers and 
technical institutes. But prior to this time some govern­
ment departments, for example, the Nigerian Railway, the 
Public Works Department and the Marine, were offering voca­
tional and technical training programs. 
Technical programs in higher education 
The first attempt to introduce technical courses in 
higher education came with the official establishment of 
Yaba Higher College in 1934 (Fafunwa, 1974). The initial 
students of the college were enrolled in medicine, agriculture, 
engineering and teacher training. 
Another landmark in the development of vocational and 
technical education-in Nigeria was the 1946 Ten-Year-Plan 
for development and welfare, The plan, among other things, 
provided for the establishment of handicraft centers for 
training in manual arts ; trade centers for the training of 
skilled craftsmen; and technical institutes for the training 
of technicians. Consequently, three technical institutes 
were established at Yaba, Enugu and Kaduna between 1947 and 
73 
1952. Also seven trade centers and eighteen.handicraft 
centers were established around the country (Okoro, 1979). 
In April 1959, less than one year before Nigeria's 
independence, the federal government appointed a commission 
to study Nigeria's needs in post-secondary school certificate 
and higher education for the twenty-year period - 1960-1980 
(Federal Ministry of Education, 1960). The commission often 
referred to as the Ashby Commission was chairmaned by Sir 
Eric Ashby. Three eminent Nigerians were among the team of 
experts that carried out the investigation on higher educa­
tion in Nigeria. The Ashby Report, issued in 1960, had 
significant import for technical education which up to the 
time had very little place in Nigerian education. Among 
other things, the Commission strongly recommended the intro­
duction of manual subjects ". . . as an obligatory ingredient 
of all primary and secondary schooling; not as a vocational 
training, but because such subjects have educational value 
which entitles them to a place in a general educaion" 
(Federal Ministry of Education, 1960, p. 18). 
Post-independence curriculum efforts 
In spite of the efforts made to create a functional 
education system for Nigeria, education after independence 
followed very touch the colonial pattern. Some writers (e.g., 
Ward, 1974; Lillis, 1984) attempted to explain why colonial 
educational patterns persisted in independent African nations 
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regardless of attempts to gear education to national 
developmental needs. One explanation was that post-inde-
pendence elites aspired to those jobs and positions held by 
the Europeans, hence they also wanted to receive the kind of 
education the Europeans had. Consequently, such efforts as 
the Phelps-Stokes Report were perceived by the elites as a 
". . . means of perpetuating the inferior status of their 
race" (Lillis, 1984, p. 177) and, therefore, were unacceptable. 
Ward (1974) suggested that the national elites did not 
want to alter the status quo because it would amount to tear­
ing down their own nests. As for the masses, they too sought 
elitist education and "... would not accept any substitutes 
for places in the same inherited system that has given so 
many social and economic advantages to the national elites" 
(Ward, 1974, p. xvi). The explanations about the slowness in 
gearing Nigerian education toward national needs are, at best, 
speculative. The important point that should be noted is 
that a situation existed in which literary education and the 
university degree were all that counted in post-independence 
Nigeria. By contrast, technology, agriculture and other 
practical subjects, particularly at the subprofessional level, 
did not win much esteem (Fafunwa, 1974). It is equally im­
portant to note that Nigerians themselves were not satisfied 
with the educational system. 
Thus, in 1969, a National Curriculum Conference was held 
in Lagos. Among other things the conference attempted to 
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define a national educational philosophy for Nigeria, 
delineate goals and "objectives for primary and secondary 
education as well as make far-reaching recommendations for 
technical and teacher education. On the low status of 
vocational and technical education, the conference recom­
mended: 
Government labour code and service conditions should 
not only pay lip-service to the concept of dignity 
of labour. Nigerians with practical and technical 
training should be encouraged and their status in 
society raised through a better wage structure and a 
change in attitude between the so-called white-collar 
jobs and the blue-collar jobs (National Curriculum 
Conference, cited in Fafunwa, 1974, pp. 232-244. 
Following the 1969 curriculum conference, a National 
Seminar on Educational Policy was held in 1973. The result 
of the seminar led to the historic National Policy on Educa­
tion of 1977. One of the hallmarks of the policy was the 
introduction of a two-tier secondary education system - a 
junior secondary stage which was to be prevocational and a 
senior secondary level which was to be comprehensive. The 
National Policy included a philosophy statement and state­
ments of objectives of education for primary, secondary, 
higher, technical, adult and non-formal, special and teacher 
education. Some implementation strategies were proposed 
with respect to the administration, planning and financing 
of Nigerian education as laid down in the policy (Federal 
Republic of Nigeria, 1981a). 
Nigeria's five-year development plans (since the 
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formulation of the new policy on education) have made pro­
visions that demonstrate government's commitment to make 
Nigeria a technologically and economically self-reliant 
nation. The importance attached to technology education be­
came very apparent in the 4th National Development Plan 
(1980-85). The federal government stated in the plan docu­
ment ; 
Technical education will continue, as in the preceding 
(plan) period to command the priority attention of 
government. More technical colleges and vocational 
training schools will be built in order to increase 
training faciliteis for craftsmen, artisans and tech­
nicians. The existing polytechnics and colleges of 
technology will be strengthened and new ones built. 
In this regard it is the policy of the Federal Govern­
ment to ultimately provide one technical college and 
one Polytechnic in each State of the Federation 
(Federal Republic of Nigeria, 1981b, p. 257). 
Technical education received a budgetary allocation of 
N400.20 million (about U.S. $600 million) in the 1980-85 
plan period, thus having the second largest share of the total 
financial allocation to the education sector (after higher 
education) (Federal Republic of Nigeria, 1981b, p. 259). 
Industrial and technical teacher education 
Programs for the preparation of teachers at the higher 
educational level in Nigeria have a fairly short history; 
those for preparing vocational and technical teachers have 
even a shorter history dating only to the 1960s.. The Yaba 
Higher College started a three-year course for teachers in 
1932. But when the college was merged with the University 
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College, Ibadan in 1948 the Education students were trans­
ferred to the latter institution. The program which was for 
the award of a teaching diploma was discontinued in 1950. For 
about eight years thereafter there was no alternative arrange­
ment for the training of teachers at this level (Fafunwa, 
1974). A one-year diploma course was later organized at the 
University College, Ibadan in the 1957-58 academic year. 
One of the major proposals of the Ashby Report was a 
scheme for university programs in teacher education. In fact, 
the Report recommended that 7,000 graduate teachers be trained 
for the secondary schools by 1970. Following its establish­
ment in 1960, the University of Nigeria, Nsukka was the first 
Nigerian university to introduce full degree programs (B.A. 
or B. Sc.) in Education in 1961. 
In the same vein, the first vocational and technical 
teacher education program in Nigeria was established at the 
University of Nigeria in 1965 with a grant from the Ford 
Foundation of New York (Oranu, 1977). Prior to 1965, it was 
assumed that no special program for the training of vocational 
teachers was necessary; that all a vocational teacher needed 
was skill in a trade (Okoro, 1979). 
The establishment of more trade schools and trade cen­
ters (vocational high schools) in Nigeria in the 1960s 
created a great need for trained vocational and technical 
teachers. This need further led to the establishment of the 
National Technical Teachers College (NTTC). now Federal 
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College of Education at Lagos in 1968. There are presently 
a total of twenty Colleges of Education offering technical 
courses in Nigeria (National Board for Technical Education, 
1985). 
Colleges of Education (offering industrial and technical 
courses) provide two kinds of programs: (1) a one-year certi­
ficate program. Graduates of the program receive the Tech­
nical Teachers Certificate, (2) a three-year certificate pro­
gram for holders of the West African School Certificate (WASC) 
or the General Certificate of Education at the ordinary level 
(GCE-O/L). Those who successfully complete the three-year 
program receive the Nigerian Certificate in Education (NCE) 
and are qualified to pursue degree programs in the country's 
universities for two or three years depending on the level 
of pass they attained in the NCE. The final examinations in 
some of the colleges of education are moderated by the uni­
versities with which these colleges are affiliated. In recent 
years, some of the colleges have started awarding a bachelor's 
degree to outstanding students who successfully complete a 
newly introduced four-year program. It is hoped that many 
more colleges will offer four year programs. 
At the university level, the University of Nigeria pro­
vided both degree and diploma programs in industrial and 
technical education. The diploma (an equivalent of the NCE) 
was phased out in the early 1970s. Currently the department 
offers : 
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(i) a four-year bachelor's degree program for holders 
of the WASC or GCE-O/L; 
(ii) a three-year bachelor's degree program for holders 
of the NCE with less than credit-level pass; 
(iii) a two-year bachelor's degree program for those 
who possess outstanding NCE results. 
Graduates of the above programs specialize in one of the areas 
of Building Technology, Mechanical Technology, and Electrical 
and Electronics Technology. 
The Federal Government of Nigeria recognized the enor­
mous demand its new policy on education would make in terms 
of supply of trained and competent technical teachers. The 
problem has been addressed in several ways. First, the 4th 
National Development Plan earmarked N189.050 million (about 
U.S. $250 million) for teacher education within the plan 
period (Federal Republic of Nigeria, 1981b, p. 260). In 
addition, the plan provided for construction and expansion of 
new and existing facilities for industrial and technical 
teacher education. Second the Federal Government, in co­
operation with the U.S. Agency for International Development 
has been training Nigerian technical teachers in American 
universities. The impact of these programs on teacher supply 
in Nigeria is yet to be investigated. 
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Research on curriculum development in industrial and tech­
nical teacher education in Nigeria 
Although some studies have been conducted on vocational 
and technical education in Nigeria, none has addressed the 
problem of developing a framework for industrial teacher 
education curriculum development. Available studies have 
focused on either the historical development of technical 
education in Nigeria (e.g., Nwagbaraocha, 1978; Osuala, 1976) 
or other aspects of Nigerian education. An exception, prob­
ably, is the study by Okoro (1979) who developed a model for 
evaluating vocational teacher education programs in Nigeria. 
The study identified program objectives and validated the 
criteria for evaluating those objectives. Vocational educa­
tors and administrators constituted the subjects of Okoro's 
study. 
Aghenta (1982) reviewed various studies carried out in 
Nigeria in the 1960s and 1970s by various organizations in­
cluding the UNESCO, the Industrial Training Fund (ITF), and 
the National Manpower Board. The review showed that not only 
were graduates of public vocational schools poorly rated by 
employers but also the vocational schools lacked experienced 
specialist teachers. 
The activities of the Ford Foundation in Nigeria was 
the subject of a study by Oranu (1977). Oranu studied the 
impact of the Ford Foundation on vocational teacher educa­
tion in Nigeria and concluded, based upon a follow-up of 
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graduates, that the students of the University of Nigeria 
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were not receiving adequate technical preparation. The 
undergraduate program was being hampered by insufficient in­
structional staff, limited instructional equipment, inadequate 
laboratory space, and lack of technical and professional books 
(Oranu, 1977). 
Wolansky (1974), a consultant with the Ford Foundation, 
carried out an extensive study of vocational, teacher education 
in Nigeria in the early 1970s. After reviewing the major 
forces that have contributed to the current emphasis on voca­
tional teacher education in Nigeria, Wolansky developed a five-
year plan for the Department of Vocational Teacher Education 
at the University of Nigeria, Nsukka. A model was proposed 
which recommended the training of three types of technical 
teachers at Nsukka, namely: 
(i) technical teachers for upper secondary classes and 
two-year colleges; 
(ii) vocational teachers capable of teaching trade skills 
at the trade centers and two-year postsecondary 
vocational schools and colleges; and 
(iii) industrial arts teachers for the junior classes 
in the comprehensive secondary schools. The pro­
posal also contained recommendations for expanding 
the facilities for vocational teacher education 
programs in Nigeria (Wolansky, 1974). 
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Ogbazi (1983) developed a master plan for the programs 
of industrial technology in Nigerian Federal Universities of 
Technology. Although Ogbazi's study was not focused on 
teacher education per se, his findings had useful implications 
for technical teacher education in Nigeria. For example, his 
subjects identified four dominant curriculum approaches and 
14 occupational areas that should be emphasized in industrial 
technology programs. 
A study by Njoku (1980) sought to develop a model program 
for cooperative teacher education in Nigeria. The model pro­
gram was designed to include public schools, teacher training 
colleges, universities, and governmental agencies as well as 
the Nigerian Union of Teachers. 
Also in 1980, Etim conducted a study aimed at determining 
the adequacy or inadequacy of undergraduate teacher education 
curriculum in Nigerian universities as perceived by first and 
second year secondary school teachers. Among the findings of 
the study were: 
1. The strongest area in the preparation curriculum 
was the subject area specialization while the 
weakest area was student teaching. 
2. Teachers were not satisfied with their student 
teaching experience. 
It should be noted that Etim's (1980) study apparently did 
not involve vocational and technical teachers. That probably 
explains the disagreement between his findings and those of 
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Oranu (1977) over the perceived quality of student prepara­
tion in the subject area of specialization. But to some ex­
tent, the findings on dissatisfaction of graduates with their 
teacher preparation was not markedly different from those re­
ported by Oranu. Regarding practice teaching, Etim recom­
mended that college supervisors of practice teaching should 
try to pay more visits to the student during practice sessions. 
Relationship of the Literature to 
the Present Study 
The review of the literature led to three important 
developments in the design of the present study. First, the 
literature review revealed the absence of a model to guide 
curriculum development in industrial teacher education in 
Nigeria, and hence, the need for one. As an approach to the 
solution of the problem of inadequate undergraduate indus­
trial and technical teacher education programs, this study 
found the models proposed by Wolansky (1974), Miller (1985) 
and Kida (1982) very useful. 
Second, through the review of the studies by Okoro (1979) 
and Harrison (1980) the present researcher was able to pull 
together ideas that produced the design of the present study. 
Furthermore, Okoro*s (1979) study enabled the present re­
searcher to minimize effort on the evaluation aspect of pro­
gram development in Nigeria since substantial work had al­
ready been done in that area by the author cited. Finally, 
84 
the review has given direction to the present study by de­
fining the state of the art in curriculum development and 
industrial and technical education both in Nigeria and else­
where, and has thus, provided valuable information upon which 
this study was built. 
Summary 
The review of the literature has shown that there exists 
little or no sound theory upon which to base any curriculum 
development effort. That curriculum practitioners have been 
operating on tradition and conventional wisdom does not imply 
that the importance of theories in curriculum enquiry was not 
recognized. At the same time, it does not mean that curricu­
lum experts have not made efforts to generate theories for the 
field. But apparently, because of the nature of the educa­
tional enterprise and the curriculum process, theorizing in 
curriculum development has yielded models rather than theories. 
The literature is replete with proposed models for curri­
culum development - some dealing with the curriculum process 
and others with the setting for curriculum planning and devel­
opment. Most of the models reviewed demonstrated certain 
strengths and weakness suggesting that no single model will 
provide all the answers to questions of cirriculum content, 
methods, organization, and the like. 
Models have been proposed to replace the traditional 
clinical model of teacher preparation which some authors 
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consider inadequate. But in spite of criticisms, there is 
abundant evidence in the literature that the traditional 
model of teacher preparation will be seen more and more in 
the profession. Two probable reasons for this are that 
alternative models such as the competency-based models, 
themselves, face sharp criticisms and, in some cases, out­
right rejection. Secondly, tradition dies hard and this is 
more so in teaching as some writers suggested. 
Overall, however, the review of related literature in­
dicated that competency-based teacher education has exerted 
considerable influence on teacher education since its intro­
duction in the 1970s. But as noted earlier,, it is not neces­
sarily the most popular teacher education model except, per­
haps, in industrial teacher education where it has been wide­
ly employed (Frantz, 1979). 
The systems model of curriculum development seems to be 
gaining much ground and appears not to be the subject of too 
much debate or rejection among educators. Its place in in­
dustrial and technology education programs suggest that it 
might be the dominant curriculum development model for the 
new field of technology education. 
Finally, the recency of the introduction of industrial 
and technical education in Nigeria to some extent accounts 
for the limited number of available research in the area. 
It was noted, however, that the ineffectiveness of existing 
technical education programs resulting from lack of qualified 
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teachers spelt the need for systematically planned and de­
veloped industrial teacher education programs in the coun­
try. Although most of the models reviewed were developed 
outside Nigeria, it is believed that their basic tenets, with 
proper adaptation, will find application in formulating a 
program development model that will meet the needs of indus­
trial and technical teacher education programs in Nigeria. 
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CHAPTER III. METHODOLOGY 
The methods and procedures used in this study are des­
cribed in this chapter and are reported in five parts: 
1. A description of the systems model proposed in this 
study. 
2. A definition of the population and sample of the 
study. 
3. Development of the instrument. 
4. Method of data collection. 
5. Method of data analysis. 
The Proposed Systems Model 
The review of literature conducted for this study re­
vealed that most available models of curriculum development 
in teacher education are inadequate. The traditional model 
of teacher preparation, for example, was found to be lacking 
in innovation and in providing beginning teachers with the 
competencies they need to be effective teachers (Tafel, 1984; 
McBride, 1985). 
Competency-based models as well as models based upon 
task analysis are inadequate because of their failure, often, 
to take into account•the affective competencies needed by 
industrial and technical teachers. Task analysis procedures 
are further deficient from the point of view of transfer of 
learning. The cluster and conceptual models have the 
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advantage that they encourage organization of curriculum 
content in a manner that promotes understanding of the under­
lying structures of subject fields. But a model which focuses 
only on content organization is likely to provide only a 
partial picture of what goes into the total process of curric­
ulum development. 
The increasing complexity of the educational process 
demands a curriculum development model that takes account 
'Of all the various facets of an educational program. Such 
a model should also be responsive to the changing needs of the 
educational system. It should borrow some of the strengths 
of available models and blend them into a system that encour­
ages innovation and flexibility. 
Thus, after reviewing the literature on curriculum develop­
ment models, particularly those of Kaufman (1972), Banathy 
(1973), Henriquez-Villegas (1982) and Miller (1985), and based 
upon the experience of the investigator as an industrial 
teacher educator in Nigeria, a systems model for undergraduate 
industrial teacher education programs in Nigeria was proposed.. 
Figure 5 shows the components of the proposed systems model. 
Also shown in Figure 6 are the major elements of a model for 
undergraduate industrial teacher education programs in Nigeria. 
The underlying assumptions of the proposed model are that 
curriculum development: (a) is a continuous and responsive 
process, (b) occurs in an institutional context and must, 
therefore, require the participation of faculty and 
89 
II. 
Definition 
of goals 
IV. 
Design of 
.content 
VII. 
Program 
Evaluation 
Need identi­
fication 
III. 
Feasibility 
analysis 
VIII. 
Program 
modification 
Definition 
of objectives 
VI. 
Curriculum 
implementation 
Figure 5. A proposed general systems model for undergraduate 
industrial teacher education curriculum develop­
ment in Nigeria 
administrators in decision-making, (c) must be based upon pre­
determined need, and (d) requires constant review to reflect 
changing needs. The eight phases of the systems model are as 
follows; 
Phase I. Need identification ; Needs which are to be met by 
the curriculum being developed should be determined. Informa­
tion on the national need for adequate supply of qualified indus­
trial and technical teachers are obtained from needs assessment 
studies, policy documents, and educational planning statistics. 
The institutional need should also be considered, taking into 
account the institutional mission, philosophy, goals and objec­
tives. Student needs are identified based upon feedback from 
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Figure 6. Model for undergraduate industrial and technical teacher education 
programs in Nigeria 
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graduates as well as the career goals of present students. 
Once needs have been identified, they should be scrutinized 
for any discrepancies or conflicts among the various groups. 
Any differences between members of a group and among differ­
ent groups should be resolved. Finally, the needs should be 
ranked. 
Phase II. Definition of goals. The broad goals as well as 
objectives of the program are defined. Program goals and 
intended outcomes must be compatible with the goals of the 
population which the institution serves. These include: 
1. National goals as indicated in the National Policy 
on Education, and five-year Development Plans. 
2. Institutional goals as stated in its publications. 
3. Goals of organizations - business, industry or other 
entities whose needs the institution serves. 
Phase III. Feasibility analysis. Focus at this stage is on 
resources for curriculum development - planning, implementation 
and evaluation. Resources are identified by consultants or 
specialists in each curriculum or subject area. Important re­
sources to consider include: 
a) Human resources - information about the availability 
and expertise of instructional staff for each area 
of specialization is gathered. Possibilities for 
staff development are determined. 
b) Management and funding : Means for financing and 
managing the program is determined. 
92 
c) Instructional resources: Information about facili­
ties , equipment, materials and other educational re­
sources are obtained and analyzed. 
d) Support services: Library and counseling services, 
as well as institutional offices and committees con­
cerned with institutional and community relationships 
are identified. 
Also implied in this phase is the need to obtain approval and 
support of the official organism of the institution. The sup­
port of other relevant groups including students, teachers, 
faculty and administrators of other departments, local commu­
nity people, and the business community is equally important. 
Phase IV. Design of Content. This phase is crucial in the 
decision-making process and, therefore, requires the active in­
volvement of faculty at every step. First, specialty areas 
(e.g.. Trade and Industrial, Technology/Industrial Arts, In­
dustrial Technology) are identified. Content for each area is 
determined by specialists in the area. A systematic approach 
to designing content would include; 
a) identifying program components through occupational 
surveys, 
b) identifying competencies through competency studies 
and task analysis procedures, and 
c) determining the organizational approach for the 
content. 
Data obtained from these procedures are analyzed and utilized 
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in developing program content for each technical specialty 
area. Decision as to the final form of the content design 
should be based upon a thorough analysis of the data collected 
and results of tests and revisions of the original structure 
and sequence of content as conducted by the specialists. 
Phase V. Definition of objectives : In order for the curricu­
lum elements to be translated into instructional activities, 
instructional objectives are defined. These general objec­
tives derive from the broad goals of the program as determined 
in Phase II. 
Phase VI. Curriculum implementation ; This stage consists of 
two main activities: (a) designing the strategy for imple­
menting the curriculum at the classroom level - selection of 
instructors, students, supplies, equipment and instructional 
materials, and (b) determining the teaching strategies to be 
used to insure optimum development of the desired attitudes, 
skills, knowledge and competencies required for industrial 
subjects. Such strategies as field trips, projects, individ­
ualized instruction and various other methods should be 
assessed for their effectiveness in any particular instruc­
tional situation. 
Phase VII. Program evaluation; Selection of an appropriate 
evaluation technique is important. Curriculum elements to be 
evaluated include student outcomes in particular instructional 
units, courses, or programs. Evaluation of curriculum pack­
ages, instructional techniques or materials should also be 
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conducted on a continuous basis to provide information about 
program effectiveness. 
Phase VIII. Program modification: Based upon evaluation re­
sults , the curriculum in each area of specialzation should be 
updated or revised as necessary. Phases I through VIII of the 
model should undergo continuous revision to ensure that a 
dynamic and responsive curriculum is in operation. 
Definition of the Population and Selection of Sample 
The population of this study consisted of; 
1. All heads of departments (DEOs) of institutions 
offering industrial and technical teacher education 
programs in Nigerian colleges and universities. 
Twenty-one such institutions were identified from 
statistics obtained from the Federal Ministry of 
Education, Science and Technology, Lagos, and the 
National Board for Technical Education in Kaduna. 
2. All industrial and technical teacher educators 
(faculty) in Nigerian colleges and universities where 
industrial and technical teacher education programs 
are offered. 
3. All teachers of industrial and technical subjects 
in Nigerian secondary and technical schools/colleges. 
4. All Nigerian graduate students of industrial educa­
tion in U.S. universities. 
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The above population was identified for this study be­
cause of the investigator's belief that program administrators, 
teacher educators, practicing teachers, and graduate students 
(most of whom were teachers or students in Nigeria), are in 
the best position to determine what should be the essential 
considerations in developing an undergraduate industrial 
teacher education program for Nigeria. 
From the above population the following sample was drawn: 
1. All twenty-one DEOs were included in the sample be­
cause of their small number (n=21). 
2. Seventy industrial and technical teacher educators 
(faculty) selected from a stratified sample of in­
stitutions from the three major geographical regions 
of the country. Three institutions were randomly 
selected from the Eastern States and Western States 
(including Bendel State) respectively. Seven insti­
tutions were randomly selected from the Northern 
States. There was a total of four institutions in 
the Eastern States, six in the Western States, and 
eleven in the Northern States. 
3. Forty industrial and technical teachers selected from 
six secondary schools and technical colleges in three 
geographical regions of the country. 
4. Forty Nigerian graduate students of industrial educa­
tion from randomly selected American universities. 
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Development of the Instrument 
A questionnaire was developed for gathering data for this 
study. The questionnaire items were generated by the investi­
gator from the literature (e.g., Kida, 1982; Wilson, 1971; and 
Blake, 1971). The instrument consisted of two parts. The first 
and major part contained 74 variables dealing with program 
development. Most of the items sought the respondents' percep­
tions about the degree of importance or extent of agreement 
about identified elements of an industrial and technical teacher 
education program for Nigeria. 
Instructions for responding to the items were developed 
and a certainty rating scale from 1 to 99 was employed. The 
certainty scale allows for a wide range of responses to each 
item. A rating of 1 indicates that the individual is certain 
that he/she does not agree with a statement or does not consider 
an item important, whereas a rating of 99 signifies that the 
respondent is certain that he/she agrees with a statement or 
considers an item very important. Ratings near 50 are appro­
priate when the respondent does not know whether he/she agrees 
with a statement, or whether or not an item is important. 
Studies conducted on the application of the 99-point re­
sponse framework (e.g., Liu, 1971; Warren, Klonglan, and Sabri, 
1969) indicate that it reflects more of the differences between 
individuals in relation to certain characteristics and, there­
fore, represent a more sensitive scale than, say, the five-
point Likert-type scale. 
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The second part of the instrument sought demographic data 
about the respondents. Four variables were considered in this 
part. 
Validation and Pilot-testing of Instrument 
The questionnaire went through a validation process by a 
panel of experts comprising five members of the investigator's 
Graduate Committee. Based upon the recommendations of the 
panel, the instrument was revised several times before a final 
draft was produced. 
The final draft of the instrument was pilot-tested with a 
sample of eight Nigerian graduate students of industrial edu-
tion at Iowa State University. Results of the pilot test were 
utilized to further screen and revise the questionnaire. 
It is required at Iowa State University that a research 
proposal involving human subjects be reviewed by a committee 
to ensure that the proposal conformed with stated guidelines. 
The proposal and instrument for this study were approved by 
that committee. 
Data Collection 
Because the mailed questionnaire was the method of data 
collection employed in this study, it was necessary to ident­
ify some contact persons to assist the investigator in admin­
istering and collecting the questionnaires. In May of 1985, 
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letters were written by the investigator to the Federal Minis­
try of Education, Science and Technology, Lagos, and the . 
National Board for Technical Education, Kaduna requesting in­
formation that would assist in identifying the institutions 
and persons to be involved in the study (see Appendix A). 
Following the responses from the two agencies in Nigeria, let­
ters were written to the DEOs of twenty-one identified insti­
tutions in Nigeria soliciting their participation in the study. 
Out of 21 letters sent out, 15 DEOs responded and indicated 
their willingness to participate in the study along with their 
faculty. The DEOs were also to be the contact persons in 
their institutions. Ten Nigerian graduate students were 
contacted by telephone and they accepted the responsibility to 
aid in data collection in their respective institutions. 
It was initially proposed in the study to include only 
three groups, namely, DEOs, teacher educators, and graduate 
students. But owing to the belief that technical teachers in 
Nigerian secondary and technical schools might provide useful 
input to the study, this group was later included. Six con­
tact persons were identified in five different states in 
Nigeria and requested to assist the investigator in data col­
lection in the secondary and technical schools. 
The questionnaires were mailed out on February 16, 1986 
to the various contact persons. The respondents in Nigeria 
were asked to return the completed questionnaires to the con-
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tact persons who were requested to return the instrument in a 
sealed enveloped provided by the investigator. Nigerian stu­
dents in the United States were asked to return the completed 
questionnaires directly to the investigator. Postage was 
provided (see Appendix B for letters of transmittal). 
Although the respondents were asked to return all ques­
tionnaires within a three-week period, six weeks were allowed 
for questionnaires expected from Nigeria. Out of 171 ques­
tionnaires sent out, 122 were returned after eight weeks from 
date of mailing. This represented 71.3% return and provided 
the data used in this study. Thirteen additional question­
naires were received after the data from the first 122 ques­
tionnaires had, been coded for computer processing. These 
13 questionnaires were, therefore, not used in the study. 
Table 2 shows the questionnaire returns from the four groups. 
Table 2. Number of questionnaire returns by group 
Group Number sent Number returned 
Percent 
return 
DEOs 21 13 61.9 
Faculty 70 47 67.1 
Technical Teachers 40 25 62.5 
Graduate Students 40 37 90.2 
Total 171 122 71.3 
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Data Analysis 
The data collected from the returned questionnaires were 
coded on IBM forms in preparation for keypunching and subse­
quent computer analysis. 
The study sought to provide answers to the following 
questions: 
1. What should be the general objectives of an indus­
trial and technical teacher education program at the 
undergraduate level in Nigeria? 
2. What program components need emphasis in Nigerian in­
dustrial and technical teacher education programs? 
3. What curriculum development approaches should be 
emphasized in developing undergraduate industrial and 
technical teacher education programs in Nigeria? 
4. What are the broad competencies to be emphasized in 
the programs? 
5. Who should be involved in industrial and technical 
teacher education curriculum development in Nigeria? ' 
6. Do differences exist between the perceptions of 
administrators, teacher educators, classroom teachers 
and graduate students of industrial education re­
garding questions 1-5 of this study? 
The research questions resulted in the formulation of the 
following five hypotheses: 
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1. There is no significant difference in perception between 
administrators (DEOs), teacher educators, technical 
teachers, and graduate students regarding the objectives 
to be sought in industrial and technical teacher education 
programs in Nigeria. 
Ho^iOj = 0 for all j groups,>where j = 1,2,3,4 (a=.05)* 
2. There is no significant difference in the perceptions of 
DEOs, teacher educators, technical teachers, and graduate 
students regarding the program components to be emphasised 
in industrial and technical teacher education curriculum 
development. 
HOgZOj = 0 for all j groups, where j = 1,2,3,4 (a=.05) 
3. There is no significant difference in the perception of 
DEOs, teacher educators, technical teachers, and graduate 
students regarding the curriculum approach to be empha­
sized in industrial and technical teacher education pro­
grams . 
HOgZOj = 0 for all j groups, where j - 1,2,3,4 (a=.05) 
4. There is no significant difference in perception between 
DEOs, teacher educators, technical teachers, and graduate 
students regarding the competencies considered to be 
important in industrial and technical teacher education 
programs in Nigeria. 
Ho^tOj = 0 for all j groups, where j = 1,2,3,4 (a=.05) 
*a = level of significance. 
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5. There is no significant difference in perception between 
DEOs, teacher educators, technical teachers, and graduate 
students regarding the participants to be involved in 
program development. 
HOgZOj = 0 for all j groups, where j = 1,2,3,4 (a=.05) 
The statistical model used for testing the hypotheses 
was : 
X. J = u + 0.J + 
where : 
= the ith score in the jth group 
j = 1,2,3,4 
u = the grand mean of the population 
Gj = Uj - u = the difference between the mean of 
jth population, Uj, and u 
e^j = individual differences within the groups which 
might be attributed to random error 
In analyzing the questionnaire items on the 1 to 99 
response framework, the original responses (numerical values 
from 1 to 99) were non-linearly transformed. According to 
Warren et al. (1969), a researcher using the 99-point scale 
does not assume equal intervals between values selected by the 
respondent. These authors suggested the use of an appropriate 
transformation utilizing the scale of normal deviates (Z). The 
use of normal deviates in analyzing certainty scale data is 
also supported by Wolins and Dickinson (1973). 
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In the present study, the item responses were divided 
by 100 and transformed (PROBIT) to a scale of normal deviates 
(Z). With this transformation, a response of 99 was coded 
+2.326, 75 as +0.674, 50 as 0.000, 25 as -0.674, and 1 as 
-2.326. 
The transformations have the effect of weighting highly 
response differences in the ends of the scale and relatively 
lowly those in the center of the scale (Wolins and Dickinson, 
1973). In other words, there is a "spreading out" of the tails 
of the scale and a "pushing together" of the scores occurring 
near the middle. 
Using the computer program, Statistical Analysis Systems 
(SAS), the following were computed and used to summarize the 
data : 
1. Mean scores: These were computed for all the four 
groups in the study for all items related to each 
research question. For items on the 99-point scale, 
the means were computed from the normal deviates 
rather than from the original 99-category responses. 
2. Standard deviations : These were computed for the 
four groups in the study and for all items. Again, 
the transformed scores were used for items on the 
99-point scale. 
3. Frequency counts and percentages: These were used 
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to summarize descriptive data. 
4. Analysis of variance (ANOVA): One-way ANOVA for 
unequal n's, using the SAS procedure (PROG GLM), was 
employed to test the null hypotheses stated in the 
study. 
5. A post-hoc analysis using Scheffe's multiple range 
test was carried out whenever differences were found 
among groups for F-values significant beyond the 
assigned probability level of 0.05. 
Resolving.disagreements or differences in perceptions between 
groups 
The purpose of this study was to obtain comprehensive in­
formation from administrators, teacher educators, technical 
teachers, and graduate students for use in formulating 
a model for developing undergraduate industrial and technical 
teacher education programs in Nigeria. If there was consensus, 
in the perceptions of all four groups regarding any variable, 
such a variable was accepted into the proposed model as an im­
portant element of Nigerian industrial teacher education 
programs. Where significant differences were found between 
the groups, the data were further analyzed using scatterplot 
analysis to compare the four groups in different pairwise 
combinations. This would enable the reader to see the whole 
set of data. 
Final judgement about which of the variables to be ident­
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ified for emphasis, based on the ratings of the four groups, 
was made on the basis of the overall means of the four groups. 
The pre-determined cut-off point was set at the 70th percen­
tile (0.53 on the transformed scale) for items on the scale of 
1 to 99, and the simple average for items involving propor­
tions or other forms of response. In general, any variable 
earning a mean response below the cut-off point was eliminated 
from the proposed model. 
Tables and graphs were presented to clarify findings 
and discussions. Finally, recommendations were made based 
upon the results of the study. 
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CHAPTER IV. FINDINGS 
In this chapter, the major findings of this study are 
presented. The presentation includes (1) results of descrip­
tive statistical analyses of some general characteristics of 
the sample, (2) results of statistical tests of null hypothe­
ses relating to the questions of the study, and (3) results 
of the analyses of other pertinent data concerning the devel­
opment of undergraduate industrial and technical teacher 
education programs in Nigeria. 
General Characteristics of the Sample 
Composition of the sample 
One hundred twenty-two (122) respondents provided the 
usable data for this study. The composition of this sample 
is shown in Table 3. 
Table 3. Distribution of the respondents by group 
Group No. % 
1. Administrators (DEOs) .13 10.7 
2. Teacher Educators (Faculty) 47 38.5 
3. Graduate Students 37 30.3 
4. High School Technical Teachers ^ 20.5 
Total 122 100.0 
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Table 3 indicates that 13 administrators, 47 teacher 
educators, 25 technical teachers, and 37 graduate students 
participated in the study. 
Geographical location of respondents 
For purposes of this study, the 19 states of Nigeria 
were grouped into three geographical regions, namely, Northern 
States, Western States, and Eastern States. Three groups of 
respondents (administrators, teacher educators, and technical 
teachers) were residing in these regions of Nigeria. A map 
of Nigeria showing the states is presented in Appendix C. 
The graduate students who participated in the study were 
residing in the United States. 
Table 4 shows the number of responses received from the 
various geographical locations. 
Table 4. Distribution of respondents by location 
Geographical location No. % 
Northern States 44 36.1 
Western States 13 10.6 
Eastern States 28 23.0 
U.S.A. (Graduate Students) 37 30.3 
Total 122 100.0 
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Table 4 indicates that 85 respondents (69.7%) were 
resident in Nigeria. Thirty-seven (30.3%) of the respondents 
were resident in the United States. 
Consideration was given to the highest educational quali­
fications attained by the respondents. This is presented in 
Table 5. As the table shows, nine respondents had earned 
doctorate degrees, 43 had earned the master's, and 54 had 
received the bachelor's degrees. Sixteen respondents pos­
sessed "other" non-degree qualifications including the 
Nigerian Certificate in Education and the Higher National 
Diploma (a certificate awarded by the polytechnics to those 
who completed three to four years of technician programs). 
The data revealed that the 16 non-degree holders belonged to 
the group of technical teachers. 
Table 5. Highest educational qualifications of respondents 
Qualification No. % 
Doctorate Degree 9 7.4 
Master's Degree 43 35.2 
Bachelor's Degree 54 44.3 
Other (NCE, Higher National 
Diploma, etc.) 16 13.1 
Total 122 100.0 
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Another demographic variable considered in the study was 
the sex of the respondents. It was found that only two 
females participated in the study. The sample was, therefore, 
predominantly male (98.4%). 
Perceptions on the Importance of Degree Programs 
in Industrial and Technical Teacher Education 
As a background for the major questions of this study, 
the perceptions of the respondents were sought regarding the 
need for colleges and universities in Nigeria to provide 
degree programs in industrial teacher education and how such 
programs should be administered. 
Importance of degree programs 
The respondents were asked to rate on a scale of 1 to 99 
how important it was that colleges of education and univer­
sities in Nigeria offer degree programs in industrial teacher 
education. 
It should be noted that the means and standard deviations 
of the responses were computed after the original 1 to 99 
response categories had been transformed (PROBIT) as described 
in Chapter III. 
The results of the analysis showed that the four 
groups of respondents considered it very important that the 
colleges and universities offer degree programs in industrial 
teacher education (X = 1.36). An analysis of variance of 
the group means yielded a non-significant F-value of 1.23.. . 
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Admlnis tration of degree programs 
Five statements relating to administration of industrial 
teacher education programs in Nigeria were made in the ques­
tionnaire and the respondents were asked to rate how much 
they agreed with the statements. Table 6 shows the results. 
Table 6. Means, standard deviations, and analysis of variance 
relating to program administration 
Overall Std. F-
Statement mean dev. value 
1. A college of education offering a 
degree program should be affiliated 
with a university. 0.70 1.31 4.26** 
2. A college of education offering a 
degree program should be adminis­
tratively autonomous. 0.63 1.08 3.35* 
3. Certification standards in institu­
tions offering degree programs in 
industrial and technical education 
should be monitored by a national 
commission. 1.02 0.94 2.10 
4. The commission to monitor certifi­
cation standards should be an arm 
of the National Board for Techni­
cal education. 0.78 1.01 0.84 
5. Final degree examination and 
certification should be handled by 
individual educational institutions. 0.62 1.16 3.73* 
^The means and standard deviations presented in Tables 6 
through 12 are computed from transformed numerical (Z) values. 
*Significant beyond the .05 level. 
**Significant beyond the .01 level. 
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The means and standard deviations shown in Table 6 indi­
cate that the respondents mostly agreed with statements 1, 3, 
and 4 concerning the administration of degree programs in _ 
industrial teacher education in Nigeria. The mean ratings 
of 0.63 and 0.62 recorded for items 2 and 5 respectively sug­
gest that the agreement on those statements were not as strong 
as in the other three statements. 
The analysis of variance of group means revealed signifi­
cant differences in items 1, 2, and 5. The Scheffe's multiple 
range test showed that for item 1, differences existed between 
the ratings of technical teachers (x = 1.42) and graduate 
students (x = 0.26). For item 2, there were also differences 
between the ratings of technical teachers (x = 0.08) and 
graduate students (x = 0.93). 
In the case of item 5 ,  significant diffrences were 
not found between any two groups in all the pairwise 
comparisons, even though there was a significant F-value. 
Areas of specialization 
The respondents were further asked how important it was 
to provide specialization in certain areas of industrial and 
technical teacher education. The identified areas of spe­
cialization as well as the ratings of their perceived import­
ance are presented in Table 7. 
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Table 7. Means, standard deviations, and analysis of variance 
of perceived importance of areas of specialization 
Area of Overall Std. F-
Specialization mean dev. value 
1. Industrial arts for teachers of 
prevocational programs in Nigerian 
secondary schools. 0.94 
2. Trade and industrial education for 
teachers of vocational subjects in 
secondary and technical schools. 1.28 
3. Industrial technology for industrial 
trainers. 1.08 
^Significant beyond the .05 level. 
Table 7 shows that relatively high ratings were recorded 
for all the three areas of specialization indentified in the 
questionnaire. The analyses of variance indicated that there 
were significant differences among the group means for item 2. 
The Scheffe's multiple range test revealed that the differ­
ences existed between the ratings of teacher educators 
(x = 1.05) and those of technical teachers (x = 1.67). 
0.81 1.15 
0.79 3.65* 
0.84 2.50 
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Research Hypotheses 
Hypothesis 1 
It was hypothesized that there was no significant dif­
ference in perception between administrators (DEOs), teacher 
educators, technical teachers, and graduate students regarding 
the objectives to be sought in industrial and technical teacher 
education programs in Nigeria. Table 8 shows the results of 
the data analysis regarding the objectives to be pursued in 
industrial and technical teacher education programs in Nigeria. 
As shown in Table 8, all the nine general objectives 
identified were rated above the 75th percentile indicating that 
they were considered very important by the respondents. Vari­
able 4, "Producing qualified technical teachers in sufficient 
numbers to meet national needs", received the highest mean 
rating (1.62). 
Analyses of variance of group means for all the nine vari­
ables revealed that there were no significant differences ex­
cept for variable 8 (p<=.0218). The Scheffe's test for vari­
able 8 indicated that there were significant differences 
between the ratings of teacher educators (x = 0.88) and the 
ratings by graduate students (x = 1.34). Both ratings are far 
beyond the 70th percentile cut-off point. This indicates that 
both groups perceived "Creating in students an awareness of the 
impact of industry and technology on society" as a very impor­
tant objective to be pursued in the programs. 
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Table 8. Mean ratings, Standard deviations, and analyses of 
variance relating to the importance of objectives 
Overall Std. F-
Gfeneral objectives mean dev. value 
1. Providing technical knowledge and 
vocational skills necessary for 
effective technical teaching. 1.38 0.71 1.12 
2. Providing a balance of general, 
technical, and professional 
education. 1.01 0.82 0.89 
3. Providing a balance between the theory 
and practice of contemporary indus­
trial teaching. 1.10 0.78 1.58 
4. Producing qualified technical teachers 
in sufficient numbers to meet 
national needs. 1.62 0.68 0.32 
5. Providing educational experiences to 
meet the needs and interests of indi­
vidual students. 1.07 0.81 2.55 
6. Enhancing and promoting students' 
interest and attitude toward the pro­
fession of industrial and technical 
teaching. 1.13 0.71 1.12 
7. Providing the opportunities for the 
development of independent thinking 
and problem solving skills. 1.12 0.74 1.22 
8. Creating in students an awareness of 
the impact of industry and technology * 
on society. 1.07 0.71 3.34 
9. Providing extra curricular activities 
which enhance students' potential for 
further professional development. 0.79 0.74 2.61 
^Significant beyond the 0.05 level. 
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Hypothesis 2. 
It was hypothesized that there was no significant dif­
ference in the perceptions of DEOs, teacher educators, techni­
cal teachers, and graduate students regarding the program com­
ponents to be emphasized in industrial and technical teacher 
education curriculum development. The findings with respect 
to this hypothesis are presented in Table 9. 
The analyses presented in Table 9 show that except for 
variables 1 and 16,which received relatively low ratings 
(o.62 and 0.61 respectively), all the other variables received 
high ratings. The Table also shows that the analyses of vari­
ance of group means for variables 2, 3, 4, 5, 9, 12 and 15 re­
sulted in F-values significant beyond the 0.01 level. The F-
values for variables 7, 11, and 16 were significant beyond 
the 0.05 level. 
The Scheffe's multiple range test for all the significant 
F-values revealed that teacher educators and graduate students 
differed significantly in their ratings of all the variables. 
Graduate students and DEOs differed in variables 4, 9, and 12. 
For variables 5 and 9, teacher educators and technical teach­
ers differed; and for variable 9, DEOs and technical teachers 
differed. All the pairwise comparisons for variable 9 re­
vealed significant differences between the four groups. 
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Table 9 . Mean item ratings, standard deviations and analyses 
of variance relating to the importance of compo­
nents to be emphasized in programs 
Overall Std. F-
Program Component mean dev. value 
1. Knowledge and understanding of the 
historical, social and philo­
sophical foundations of vocational 
and technical education. 0.62 0.68 0.77 
2. Applying the theories and principles 
of teaching and learning to class- ** 
room situations. 0.98 0.78 5.91 
3. Planning and implementing ** 
instruction. 1.10 0.70 4.94 
4. Designing and utilizing appropriate 
teaching aids. 1.11 0.74 5.75 
5. Organizing group discussions, 
demonstrations, field trips and 
other instructional strategies. 1.06 0.78 6.59 
6. Conducting and supervising students' 
practice teaching experience. 1.03 0.73 2.44 
7. Conducting and supervising students' 
industrial work experience in co­
operation with employers. 1.13 0.74 3.40 
8. Measuring and evaluating student 
progress. 1.21 0.72 2.02 
9. Conducting follow-up studies of 
program graduates. 0.82 0.83 7.38 
10. Applying the principles of guidance 
and counseling and communicating 
same to the students. 0.83 0.76 1.63 
^Significant beyond the ,05 level. 
.** Significant beyond the ,01 level. 
** 
** 
* 
** 
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Table 9. (Continued) 
Overall Std. F-
Program Component mean dev. value 
11. Managing classroom resources and 
problems. 0.76 0.73 3.05* 
12. Managing the industrial education 
laboratory or shop. 1.06 0.73 5.42** 
13. Understanding the theoretical bases 
of the major industrial or tech­
nical teaching specialty. 0.99 0.76 2.67* 
14. Practical application of technical 
skills, knowledge and attitudes 
to real life situations. 1.49 0.70 2.80* 
15 Mastery of other subject areas re­
lated to technical specialty. 0.73 0.72 4.44** 
16. Developing student interest and 
awareness in the contemporary 
social, economic, and political 
life of the community. 0.61 0.72 2.83* 
17. Familiarity with research methods, 
techniques, and practices, and 
utilizing them to improve instruc­
tion. 1.04 0.79 1.66 
As a result of the observed differences, the data were 
subjected to further analysis using the scatterplot procedure. 
The mean ratings of the four groups of respondents were plotted 
in the following combinations; 
Group 1 (DEOs) with group 2 (teacher educators) 
Group 1 (DEOs) with group 3 (graduate students) 
Group 1 (DEOs) with group 4 (technical teachers) 
Group 2 with group 3 
Group 2 with group 4 
Group 3 with group 4 
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The scatterplots were used to indicate the extent of agreement 
or disagreement between two groups of respondents over an item. 
In each scatterplot, a 45° line is drawn through the origin. 
Points which fall on the line indicate items on which the two 
groups perfectly agreed. The further a point is from the line, 
the greater the extent of disagreement between the two groups. 
Figure 7 depicts the mean item responses of DEOs and 
teacher educators regarding the program components to be em­
phasized in industrial and technical teacher education curric­
ulum development. The two groups rated items 1, 9, 11, 15, 
and 16 as moderately important and the rest of the items as 
very important. Items 9 and 11 seemed to have been rated very 
low by both the DEOs and the teacher educators. However, the 
overall mean ratings (0.82 and 0.76 respectively) were large 
enough to qualify both items for inclusion in the proposed 
model. 
Shown in Figure 8 is the scatterplot for the mean item 
responses of the DEOs and the graduate students. The figure 
indicates that the graduate students rated nearly all the 
items higher than the DEOs did. Again there seemed to be more 
disagreement over items 9 and 11 than with any other item. 
In Figure 9, items 8 and 4 remained highly rated whereas 
items 9 and 11 received higher ratings from technical teachers 
but lower scores from the DEOs. Greater disagreement is 
noted in items 9 and 11 as was the case in previous comparisons. 
2.5 
2 . 0  
GROUP 
GROUP 2 
vO 
Figure 7. Scatterplot of the mean item responses (on the transformed scale) of 
groups 1 (DEOs) and 2 (teacher educators) regarding the program 
components to be emphasized 
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Figure 9. Scatterplot of the mean item responses (on the transformed scale) of 
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Figure 11. Scatterplot of the mean item responses (on the transformed scale) of 
groups 2 (teacher educators) and 4 (technical teachers) regarding the 
program components to be emphasized 
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Figure 12. Scatterplot of the mean item responses (on the transformed scale) of 
groups 3 (graduate students) and 4 (technical teachers) regarding the 
program components to be emphasized 
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In Figure 10, the relative positions of items 9 and 11 
were improved. This resulted from the higher ratings both 
items received from faculty and graduate students. 
Figure 11 shows that except for item 16, "Developing 
student interest and awareness in the contemporary social, 
economic, and political life of the.community" which received 
a low score from group 2, all of the other items seemed to have 
been rated relatively high by both groups of respondents. 
The picture in Figure 12 also shows higher ratings for the 
items by graduate students and high school teachers and a more 
balanced cluster of items around the 45° line. 
Summary 
The scatterplot analyses of the mean item responses regard­
ing the program components to be emphasized showed that the 
following items consistently received high scores (above 0.53) 
from the respondents (the number in parentheses refers to the 
item number in Table 9): 
1. Practical application of technical skills, knowledge and 
attitudes to real life situations. (14) 
2. Measuring and evaluating student progress. (8) 
3. Conducting and supervising students' industrial work ex­
perience in cooperation with employers. (7) 
4. Planning and implementing instruction. (3) 
5. Organizing group discussions, demonstrations, field trips 
and other instructional strategies. (5) 
6. Familiarity with research methods, techniques, and practices, 
and utilizing them to improve instruction. (17) 
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7. Conducting and supervising students' practice teaching 
experience. (6) 
8. Designing and utilizing appropriate teaching aids. (4) 
9. Understanding the theoretical bases for the major indus­
trial or technical teaching specialty. (13) 
10. Applying the theories and principles of teaching and 
learning to classroom situations. (2) 
11. Applying the principles of guidance and counseling and 
communicating same to the students. (10) 
12. Managing the industrial education laboratory or shop. (12) 
The following items received from low to moderately high • 
ratings from some of the groups: 
1. Developing student interest and awareness in the contem­
porary social, economic, and political life of the 
community. (16) 
2. Managing classroom resources and problems. (11) 
3. Conducting follow-up studies of program graduates. (9) 
4. Mastery of other subject areas related to technical spe­
cialty. (15) 
5. Knowledge and understanding of the historical, social and 
philosophical foundations of vocational and technical 
education. (1) 
It was noted in Figures 7, 8, and 9 that items 9 and 11 did 
not fall within the clusters of items. The explanation for this 
could be found in the low ratings given to the two items by the 
DEOs. Figures 7, 8, and 9 plotted the mean ratings of DEOs 
against the mean ratings of each of the other three groups, one 
after another, hence the repeated non-clustering of the two 
items with the other items in the scatterplots. 
Although items 1, 9, 11, 15 and 16 received relatively low 
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ratings from the respondents, it was not necessary to eliminate 
any of the items from the model because, in each case, the mean 
rating exceeded the predetermined cut-off point of 0.53. 
Hypothesis 3 
It was hypothesized that there was no significant differ­
ence in the perceptions of DEOs, teacher educators, technical 
teachers, and graduate students regarding the curriculum 
approach to be emphasized in industrial and technical teacher 
education programs. 
Two factors were considered in defining curriculum 
approaches namely : content determination and content organi­
zation. Table 10 shows the ratings for the factor of content 
determination. Ratings for content organization in courses for 
teachers of prevocational courses are shown in Table 11. 
Table 10. Mean item ratings, standard deviations, and analyses 
of variance relating to content determination 
Determining Overall Std. F-
Content mean dev. value 
1. Task analyses of what workers 
do in various occupations. 1 .04 0 .90 1 .18 
2. Asking employers about necessary 
competencies needed to obtain 
and retain a job. 0 .94 0 .80 1 .65 
3. A consensus of subject experts 
on what should be taught. 0 .82 0 .87 1 .13 
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Table 11. Mean item ratings, standard deviations and analyses 
of variance relating to content organization 
Content Overall Std. F-
Organization mean dev. value 
1. Clustering related tasks into 
such broad areas as construction, 
manufacturing, energy and 
power, etc. 0.76 0 .96 1 .52 
2. Presenting the content simply as a 
unified body of knowledge under 
the title 'technology'. 0.35 0 .83 0 .32 
3. Teaching each occupational area 
as a single subject, e.g., car­
pentry, welding, auto mechanics, 
etc. 0.31 1 .19 1 .51 
Table 10 indicates that variable 2, "Task analyses of what 
workers do in various occupations", received the highest mean 
rating of 1.04. The other two. variables also received high 
ratings. The analysis of variance revealed no significant 
differences among the groups. 
In Table 11, no significant differences were found among 
the group means regarding content organization. It is further 
shown that whereas variable 1, "Clustering related tasks. . ." 
was rated relatively high (0.76), variables 2 and 3 were rated 
very low (0.35 and 0.31, respectively). The items with these 
two low ratings were eliminated from the model. 
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Hypothesis 4 
It was hypothesized that there was no significant dif­
ference in the perceptions of DEOs, teacher educators, tech­
nical teachers, and graduate students regarding the compen-
tencies to be considered important in industrial and technical 
teacher education programs. The results of the data analysis 
relating to the hypothesis are presented in Table 12. 
Table 12 shows that the respondents considered all the 
nine broad competencies as very important (mean ratings = 0.92 
and above). The table further shows that the F-values for 
variables 1, 3, and 4 were significant at the .05 level. For 
variables 6, 7, 8, and 9 the observed differences were signifi­
cant beyond the .01 level. The Scheffe's test found no signi­
ficant differences between any two groups for variables 1, 3, 
and 4. Groups 2 and 3 (faculty and graduate students) differed 
in their mean ratings for variables 6,7,8 and 9. There were 
significant differences also between the DEOs and the graduate 
students for variables 8 and 9; and between teacher educators 
and technical teachers in the case of variable 6. 
In Figure 11, the mean item ratings of the DEOs on the 
competencies to be emphasized are plotted against the mean 
ratings of graduate students. Whereas graduate students 
(group 3) rated item 8, "Obtaining and utilizing research 
information", very high, the DEOs rated that item very low. 
The rest of the items were scored as being very important ex­
cept item 9 which received a very high score from graduate 
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Table 12. Mean item ratings, standard deviations, and 
analyses of variance relating to the importance 
of competencies to be emphasized in programs 
Overall Std. F-
Competency mean dev. value 
1. Demonstrating practical skills in * 
one or more occupational areas 1.39 0.71 2.93 
2. Designing and effectively utilizing 
instructional aids. 1.05 0.66 2.00 
3. Planning and implementing instruc- * 
tion for a given student group. 1.01 0.73 2.90 
4. Promoting safety in the industrial * 
laboratory or shop. . 1.30 0.77 3.68 
5. Evaluating and reporting student 
achievement. 1.14 0.71 2.41 
6. Working effectively with other ** 
teachers and administrators. 1.00 0.72 7.04 
7. Demonstrating leadership in organizing 
and coordinating industrial education ** 
related activities and programs. 0.98 0.68 4.97 
8. Obtaining and utilizing research ** 
information. 0.97 0.74 7.77 
9. Keeping records and inventory of 
a 1 g a-nH omi-i nmont" materi ls nd equ p ent. 0.92 0.75 5.30 
^Significant beyond the .05 level. 
Significant beyond the .01 level. 
** 
students but a moderately high score from the administrators. 
An alternate view is that the graduate students were not 
discriminating in that they rated all items as important where-
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Figure 13, Scatterplot of the mean item responses (on the transformed scale) of 
groups 1 (DEOs) and 3 (graduate students) regarding the broad 
competencies to be emphasized 
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Figure 14. Scatterplot of the mean item responses (on the transformed scale) of 
groups 1 (DEOs) and 4 (technical teachers) regarding the broad 
competencies to be emphasized 
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Figure 15. Scatterplot of the mean item responses (on the transformed scale) of 
groups 2 (teacher educators) and 3 (graduate students) regarding 
the broad competencies to be emphasized 
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Figure 16. Scatterplot of the mean item responses (on the transformed scale) of 
groups 2 (teacher educators) and 4 (technical teachers) regarding 
the broad competencies to be emphasized 
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as the DEOs felt that the "practical skills" (e.g., item 1) 
were more important than those skills related to evaluation 
(e.g., item 5) or to research (item 8). 
The mean ratings of the graduate students were also plot 
ted against those of the technical teachers (Figure 14). 
Item 1 was rated equally by both groups and received the 
highest rating. Items 8 and 9 received high ratings from the 
technical teachers but low ratings from the graduate students 
The rest of the items — 1, 2, 3, 4, 5, 6, and 7 were per­
ceived as very important competencies by both groups of res­
pondents. Item 10, "Other" was eliminated because of the 
varied responses received, some of which duplicated items 
already identified in the questionnaire. 
Depicted in Figure 15 is the mean item responses of 
teacher educators plotted against the ratings of graduate 
students. Item 4 "Promoting safety in the industrial labora­
tory or shop," was rated equally and highly by both groups. 
In Figure 16, the mean item ratings of teacher educators 
were plotted against those of the technical teachers. 
Virtually all the items received high scores from both groups. 
Summary 
The scatterplots of the mean item responses of the broad 
competencies to be emphasized in industrial teacher education 
programs were presented in Figures 13 through 16. 
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From the scatterplots, it was seen that there were some 
disagreements among the groups over certain items just as 
there were significant differences between the group means as 
indicated by the Scheffe's tests. 
Pairs of groups for which no scatterplots were drawn are 
those for which the Scheffe's tests revealed no diffrences. 
Hypothesis 5 
It was hypothesized that there was no significant dif­
ference in perception between DEOs, teacher educators, tech­
nical teachers, and graduate students regarding the partici­
pants to be involved in program development. The findings are 
presented in Tables 13 and 14. 
Table 13. Mean proportions, standard deviations and analyses 
of variance relating to responsibility for curri­
culum planning 
Mean Proportion Std. F-
Participant of responsibility dev. value 
1. Officials of the federal 
government. 27 .43 13 .15 1 .57 
2. Officials of the state 
government. 25 .02 9 .86 1 .07 
3. Administrators in each 
educational institution. 35 .25 15 .22 0 .96 
^Values are derived from original responses.and not 
from transformed responses; 
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Table 14. Mean proportions, standard deviations, and analyses 
of variance relating to participants at the 
institutional level 
Mean proportion Std. F-
Participant of involvement dev. value 
1. Department Head 15 .36 8. 03 2 .15 
2. Selected curriculum 
committee 29 .36 13. 00 2 .62 
3. All members of teaching 
staff 19 .55 11. 35 2 .31 
4. Curriculum specialists from 
outside the department 17 .89 8. 55 1 .96 
5. People from industry 16 .71 7. 49 0 .85 
From Table 13, it could be seen that the respondents indi­
cated that administrators in educational institutions should 
assume about 35.25% of the responsibility for industrial and 
technical teacher education curriculum planning in Nigeria. 
The federal and state governments should assume responsibility 
for 27.43% and 25.02% respectively. The remainder (12.3%) was 
to be shared between "other" parties, namely, community people, 
employers, teachers* unions, etc. The F-test on the group 
means for the three major variables - federal government, state 
government, and administrators of educational institutions 
yielded F-values that were not significant. 
At the level of each educational institution. Table 14 
shows the mean proportion of involvement for the various 
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participants. The respondents were in favor of a Selected 
Curriculum Committee being more involved (mean proportion of 
involvement = 29.36%) than any other group of participants. 
For variable 6, "Other", most of the respondents identified 
students and subject teachers and assigned a mean proportion 
of involvement of 10.17% to that variable. The analyses of 
variance of group means on each of the variables yielded no 
significant F-values. 
Duration of programs 
In order to establish some guidelines on how any pro­
posed degree program in industrial and technical teacher edu­
cation should operate, the respondents were asked to indicate 
how long they think the programs should last for different 
levels of entrants. The number of years indicated should 
exclude the years of industrial experience. The findings are 
shown in Table 15. 
Table 15 shows what the respondents considered the average 
number of years students who enter degree program with certain 
educational qualifications should spend before graduation. 
Analyses of variance of group means indicated significant dif­
ferences in variables 2 and 3. 
The Scheffe's multiple range test for paired comparisons 
showed that differences existed between groups 2 and 3 (faculty 
and graduate students) for both variables 2 and 3. 
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Table 15. Means, standard deviations and analyses 
relating to program duration 
of variance 
Level of 
Entrance 
Mean 
Duration (Years) 
Std. 
dev. 
F-
value 
1. GCE 0/L 4.39 0.69 1.07 
2. NCE (Technical) 2.35 0.81 3.17 
3. NND or HND 1.88 0.82 4.24** 
4. Technical Teachers 
Certificate 2.51 1.01 2.32 
*Significant beyond the .05 level. 
^^Significant beyond the .01 level. 
Years of industrial work experience 
The respondents were asked to indicate the number of years 
of industrial work experience that should be required before 
one goes into professional industrial and technical teaching. 
The results are presented in Table 16. 
Table 16. Means, standard deviations, and analysis of variance 
by group relating to required years of industrial 
experience 
Group Mean Std. dev. F-value 
1. DEOs. 2.83 1.01 0.40 
2. Faculty 2.69 1.52 
3. Graduate Students 2.65 1.41 
4. Technical Teachers 2.36 1.29 
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The mean number of years, as shown in Table 16, indicated 
by each of the groups of respondents ranged between 2.36 and 
2.33. The analysis of variance of the four group means yielded 
an F-value of 0.40 which is not significant. The overall mean 
for all the four groups is 2.62 with a standard deviation of 
1.42. 
Method of acquiring industrial experience 
The method of acquiring industrial experience by pro­
spective industrial and technical teachers was considered. 
The respondents were asked to check one out of three alterna­
tive methods. The frequency and percentage of respondents 
opting for each method are presented in Table 17. 
Table 17. Frequencies and percentages of respondents indi­
cating choice of method of acquiring industrial 
experience 
Method Frequency Percent 
1. Supervised industrial 
attachment while one is 
a student. 54 44.3 
2. Full-time employment in 
industry following 
graduation. 43 35.2 
3. Internship immediately 
following graduation. 23 18.9 
4. Other (Cooperative education). 2 1.6 
Total 122 100.0 
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Table 17 shows that a majority (44.3%) indicated a 
preference for Supervised industrial attachment while one is 
a student. The second preferred method was full-time employ­
ment in industry following graduation (35.2%). The third vari­
able (post-graduation internship) ranked third with 18.9%. 
Summary 
The results of the statistical analyses related to the 
questions of the study were presented in this chapter. The 
findings indicated that nine program objectives, 17 elements 
relating to the professional, technical, and general education 
components of teacher education, and nine broad competencies 
were considered important for emphasis by the respondents. 
A general summary of the results of this study as well as 
the conclusions and recommendations based upon the findings are 
presented in Chapter V. 
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CHAPTER V. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
Summary 
This study was designed to gather the perceptions of 
Nigerian administrators, teacher educators, technical tea­
chers and graduate students of industrial education for use 
in formulating a model for developing undergraduate programs 
of industrial teacher education in Nigeria. 
The previous chapters include: 
1. An introduction describing the background of the 
study that led to the formulation of the research 
problem, hypotheses, procedures and basic assump­
tions of the study. 
2. A review of related literature on curriculum theory 
and models, and on industrial teacher education pro­
grams in Nigeria and elsewhere. 
3. A description of the methods and procedures used in 
gathering data and the analysis techniques used in 
treating the data. 
4. A presentation of the findings describing the re­
sults obtained from analyses of the data. 
In the following sections of the present chapter, the 
findings reported in Chapter IV are summarized so that con­
clusions could be drawn. Finally, certain recommendations 
are made based upon the conclusions of the study. 
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Restatement of the problem 
The problem of this study was to investigate the variety 
of current models available for the preparation of indus­
trial and technical teacher education programs and to develop 
a proposed model for implementation in Nigerian teacher pre­
paration programs. 
The study specifically set out to provide answers to 
the following questions; 
1. Ifhat should be the general objectives of an indus­
trial and technical teacher education program at the 
undergraduate level in Nigeria? 
2. What program components need emphasis in Nigerian 
industrial and technical teacher education programs? 
3. What curriculum development approaches should be 
emphasized in developing undergraduate industrial 
and technical teacher education programs in Nigeria? 
4. What are the broad competencies to be emphasized in 
the programs? 
5. Who should be involved in industrial and technical 
teacher education curriculum development in Nigeria? 
6. Do differences exist between the perceptions of 
administrators, teacher educators, technical tea­
chers, and graduate students of industrial education 
regarding questions 1-5 of this study? 
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Conclusions 
The conclusions of this study are presented in two 
parts: (1) conclusions relating to the research hypotheses 
and, hence, the questions of the study, and (2) conclusions 
relating to other aspects of the administration and organi­
zation of industrial and technical teacher education degree 
programs in Nigeria, as contained in the questionnaire. Each 
hypothesis is restated and followed by a conclusion based on 
the findings presented in Chapter IV. A discussion of each 
conclusion is included where necessary. 
Conclusions Relating to Research Hypotheses/Questions 
Hypothesis 1 
It was hypothesized that there was no significant 
difference in perception between administrators (DEOs), tea­
cher educators, technical teachers, and graduate students re­
garding the objectives to be sought in industrial and techni­
cal teacher education programs in Nigeria. 
Conclusion 1 
The findings in Chapter IV indicate that out of nine 
general objectives identified by the study, there were no 
significant differences in the perceptions of the four groups 
of respondents on eight objectives. The perceptions of 
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faculty and graduate students differed significantly on only 
one objective, namely, "Creating in students an awareness of 
the impact of industry and technology on society." Based upon 
these findings, there was insufficient evidence to reject the 
null hypothesis. The DEOs, teacher educators, technical 
teachers, and graduates did not differ significantly in their 
perceptions of the objectives to be emphasized. 
Discussion 
The item means reported in Table 8 indicate that all 
of the nine general objectives identified for industrial and 
technical teacher education programs in Nigeria were rated 
very important by the respondents. The objective with the 
highest rating, namely, "Producing qualified technical teachers 
in sufficient numbers to meet national needs", had a mean 
rating of 1.62 and a standard deviation of 0.68. This implies 
that Nigerian administrators, teacher educators, technical 
teachers, and graduate students are fully aware of the need 
for an adequate supply of qualified technical teachers in the 
nation's educational system. This need and awareness are in 
line with the concerns and provisions of the National Policy 
on Education. 
The objective with the least rating (item 9), received 
a mean score of 0.79 and a standard deviation of 0.74. The 
relatively low rating of this item does not detract from its 
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importance as indicated by its high position on the certainty 
rating scale. That is, it was considered a very important 
objective by the respondents. 
The significant difference found between the perceptions 
of faculty (teacher educators) and graduate students on the 
objective, "Creating in students an awareness of the impact 
of industry and technology on society", was because of its 
high rating by graduate students (x = 1,34) as against the 
rating by faculty (x = 0.88). It is significant, however, 
that both groups considered the objective as a very important 
one. 
In conclusion, therefore, and in answer to the first 
question of this study, the following emerged from this study 
as the general objectives to be pursued in an industrial and 
technical teacher education program at the undergraduate level 
in Nigeria. 
1. Providing technical knowledge and vocational skills 
necessary for effective technical teaching. 
2. Providing a balance of general, technical, and pro­
fessional education. 
3. Providing a balance between the theory and practice 
of contemporary industrial teaching. 
4. Producing qualified technical teachers in sufficient 
numbers to meet national needs. 
5. Providing educational experiences to meet the needs 
and interests of individual students. 
6. Enhancing and promoting students' interest and 
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attitude toward the profession of industrial and 
technical teaching. 
7. Providing the opportunities for the development of 
independent thinking and problem solving skills. 
8. Creating in students an awareness of the impact of 
industry and technology on society. 
9. Providing extra curricular activities which enhance 
students' potential for further professional devel­
opment . 
Hypothesis 2 
It was hypothesized that there was no significant dif­
ference in the perceptions of DEOs, teacher educators, 
technical teachers and graduate regarding the program com­
ponents to be emphasized in industrial and technical teacher 
education curriculum development. 
Conclusion 2 
Based on the findings presented in Table 9 (Chapter IV), 
the null hypothesis was rejected at the 0.05 alpha level. The 
DEOs, teacher educators, technical teachers, and graduate 
students differed significantly in their perceptions of the 
program components to be emphasized in industrial and techni­
cal teacher education curriculum development. 
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Discussion 
The literature (e.g., Corrigan, 1983; :Hauenstein, 1977; 
Simpson and Ellis, 1971) suggests that an industrial teacher 
education program would consist of, at least, three broad 
components including (1) professional education, (2) technical 
teaching subject, and (3) liberal arts or general education. 
Practical experience, including practice teaching and indus­
trial work experience, might be added as another important 
component, even though practice teaching and industrial work 
experience could be subsumed under the teaching and technical 
components respectively. 
Seventeen program variables which describe the elements 
of the above three major program components were identified 
in this study. The findings reported in Chapter IV suggest 
that there was not general agreement among the four groups of 
respondents regarding the degree of emphasis that should be 
placed on each of these variables. 
The mean item ratings of these variables in Table 9 
suggest that all but two of the items were considered very-
important by the respondents. However, the two variables with 
low ratings still had mean ratings that qualified them for 
emphasis. 
The variables are: 
1. Knowledge and understanding of the historical, social 
and philosophical foundations of vocational and 
technical education (X = 0.62). 
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2. Developing student interest and awareness in the 
contemporary social, economic, and political life 
of the community (X = 0.61). 
The findings also indicate that out of the seventeen 
variables, there were significant differences in the percep­
tions of the DEOs, teacher educators, technical teachers and 
graduate students about seven variables at the 0.05 level and 
significant differences in four variables at the 0.01 level. 
The most significant differences among the four groups 
were found in item 9 (Table 9) -- "Conducting follow-up studies 
of program graduates." Even though the overall mean for that 
item was relatively high (X = 0.82), the Scheffë's test for 
all pair-wise comparisons showed that differences existed 
between the groups in all possible combinations, that is, 
between groups 1 and 2, 1 and 3, 1 and 4, 2 and 3, 2 and 4, 
and 3 and 4. The item was particularly rated very low by 
DEOs (X = 0.36) and teacher educators (X = 0.52). This find­
ing is, perhaps, an indication that administrators and teacher 
educators in Nigeria do not consider program evaluation through 
follow-up studies of past graduates as an important aspect of 
program development and improvement. 
In answer to the second question of this study, the 
following elements that describe the professional (pedagogi­
cal), the technical, and the general education components 
of industrial and technical teacher education programs in 
Nigeria should be emphasized: 
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1. Knowledge and understanding of the historical, 
social and philosophical foundations of vocational 
and technical education. 
2. Applying the theories and principles of teaching 
and learning to classroom situations. 
3. Planning and implementing instruction. 
4. Designing and utilizing appropriate teaching aids. 
5. Organizing group discussions, demonstrations, field 
trips and other instructional strategies. 
6. Conducting and supervising students' practice teach­
ing experience. 
7. Conducting and supervising students' industrial work 
experience in cooperation with employers. 
8. Measuring and evaluating student progress. 
9. Conducting follow-up studies of program graduates; 
10. Applying the principles of guidance and counseling 
and communicating same to the students. 
11. Managing classroom resources and problems. 
12. Managing the industrial education laboratory or shop. 
13. Understanding the theoretical bases of the major in­
dustrial or technical teaching specialty. 
14. Practical application of technical skills, knowledge 
and attitudes to real life situations. 
15. Mastery of other subject areas related to technical 
specialty. 
16. Developing student interest and awareness in the con­
temporary social, economic, and political life of 
the community. 
17. Familiarity with research methods, techniques, and 
practices and utilizing them to improve instruction. 
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Hypothesis 3 
It was hypothesized that there was no significant dif­
ference in the perceptions of DEOs, teacher educators, tech­
nical teachers, and graduate students regarding the curriculum 
approach to be emphasized in industrial and technical teacher 
education curriculum development. 
Conclusion 3 
Two factors were considered in defining curriculum 
approaches, namely, content determination and content organi­
zation. In relation to content determination, three approaches 
were identified. These include (1) task analysis, (2) occu­
pational competencies, and (3) consensus of experts. In 
Table 10, the analyses of variance on the item mean ratings 
of the four groups of respondents showed that there were no 
significant differences among the groups. Similarly, three 
methods of Content organization for prevocational teaching 
programs were identified, namely, the unified technology 
approach, the cluster approach, and the single subject 
approach. The F-values of the analyses of variance on the 
mean ratings for each of the approaches was found to be sta­
tistically insignificant (Table 11). Based on these findings, 
there was insufficient evidence to reject the null hypothesis 
at the 0.05 alpha level. 
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Discussion 
With respect to the approaches for determining content, 
11 
Table 11 shows that the respondents strongly agreed that each 
of the approaches - task analysis, occupational competencies, 
and consensus of experts - was viable for determining content. 
Although the respondents were not asked to prioritize their 
ratings, Table 9 indicates that task analysis had the highest 
overall mean rating (1.04). This can hardly be interpreted 
as implying that the respondents were completely in favor of 
task analysis over the other two approaches - occupational 
competencies and experts' opinion - which had mean ratings of 
0.94 and 0.82 respectively. The differences between these 
means are so small that the integration of the three 
approaches into a system for content determination should be 
considered. 
Regarding the methods of organizing content, Table 10 
clearly indicates that the respondents were in favor of "Clus­
tering related tasks into such broad areas as construction, 
manufacturing, energy and power, etc." The "unified technol­
ogy" approach and the "single subject" approach had overall 
mean ratings of 0.35 and 0.31 respectively. These mean 
ratings were far below the cut-off point (0.53) which implies 
that the two approaches were not perceived as viable methods 
of delivering industrial teacher education content in pro­
grams for prevocational teaching. 
In conclusion, and in an answer to the third question of 
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this study, the following curriculum approaches to be 
emphasized in industrial and technical teacher education pro­
grams in Nigeria were identified in regard to content deter­
mination: 
1. Task analyses of what workers do in various occu­
pations . 
2. Asking employers about necessary competencies needed 
to obtain and retain a job. 
3. A consensus of subject experts on what should be 
taught. 
Similarly, "Clustering related tasks into such broad areas 
as construction, manufacturing, energy and power, etc." was 
identified as the method of curriculum content organization 
to be emphasized. 
Hypothesis 4 
It was hypothesized that there was no significant dif­
ference in the perceptions of DEOs, teacher educators, tech­
nical teachers, and graduate students regarding the competen­
cies to be considered important in industrial and technical 
teacher education programs. 
Conclusion 4 
Based on the findings reported in Table 12 the null 
hypothesis was rejected at the 0.05 level. The findings 
in Chapter IV indicate that the DEOs, teacher educators, 
technical teachers and graduate students were not agreed on 
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the extent to which identified program competencies were 
important in industrial and technical teacher education 
programs in Nigeria. 
Discussion 
The overall mean ratings of the identified compentencies 
were considered as very important by the respondents and 
should, therefore, be emphasized in the programs. The ana­
lyses of group mean item ratings, however, showed that there 
were significant differences among the groups regarding seven 
of the nine identified competencies. Only in two competen­
cies were there not any significant differences. These are 
(1) "Designing and effectively utilizing instructional aids," 
and (2), "Evaluating and reporting student achievement." 
Regarding those items in which significant differences 
were found, the Scheffe's multiple range test found no signif­
icant differences between any two groups on the following 
components whose F-values are significant at the 0.05 level: 
1. Demonstrating practical skills in one or more occu­
pational areas (X = 1.39). 
2. Planning and implementing instruction for a given 
student group (X = 1.01). 
3. Promoting safety in the industrial laboratory or 
shop (X = 1.30). 
For items 6, 7, 8, and 9 (Table 12) in which the F-values 
were significant at the 0.01 level, the differences were found 
mostly between teacher educators on the one hand, and graduate 
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students and technical teachers on the other, and between the 
DEOs.on the one hand and the graduate students and technical 
teachers on the other. In general, the DEOs and teacher edu­
cators were more conservative in their ratings than the tech­
nical teachers and graduate students. 
In order to provide an answer to the fourth question of 
this study, the following broad competencies which are sup­
ported by the literature (e.g., Hauenstein, 1977; Kida, 1982) 
emerged for emphasis in industrial and technical teacher edu­
cation programs in Nigeria. 
1. Demonstrating practical skills in one or more occu­
pational areas. 
2. Designing and effectively utilizing instructional 
aids. 
3. Planning and implementing instruction for a given 
student group. 
4. Promoting safety in the industrial laboratory or 
shop. 
5. Evaluating the reporting student achievement. 
6. Working effectively with other teachers and adminis­
trators . 
7. Demonstrating leadership in organizing and coordina­
ting industrial education-related activities and 
programs. 
8. Obtaining and utilizing research information. 
9. Keeping records and inventory of materials and equip­
ment . 
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Hypothesis 5 
It was hypothesized that there was no significant dif­
ference in perception between DEOs, teacher educators, tech­
nical teachers, and graduate students regarding the partici­
pants to be involved in program development. 
Conclusion 5 
Based on the findings presented in Table 13, there was 
insufficient evidence to reject the null hypothesis. The 
results in Chapter IV suggest that there were no significant 
differences in the perceptions of the DEOs, teacher educa­
tors, technical teachers and graduate students on who should 
participate and to what extent in the planning of industrial 
and technical teacher education program development in Nigeria. 
Discussion 
Two levels of participation in program development in 
Nigeria were considered. The levels are (1) the national 
level and (2) the level of the educational institution. The 
intent of the first question relating to Hypothesis 5 was to 
determine whether the respondents would consider program plan­
ning the exclusive responsibility of either the federal gov­
ernment, the state governments or the individual educational 
institutions. But as Table 13 shows, the respondents indica­
ted that the responsibility for program planning should be 
shared among the following participants in the proportions 
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indicated: 
1. Officials of the federal government (X = 27.43%). 
2. Officials of the state governments (X = 25.02%). 
3. Administrators in each educational institution 
(X = 35.25%). 
"Others" including teachers' unions, employers, and 
students were identified for participation in varying pro­
portions. An important point to note is that "Administra­
tors in each educational institution" were given the largest 
proportion of responsibility. Because of possible bias in 
this finding, the data were further examined and it was found 
that each of the groups of respondents assigned the largest 
proportion of responsibility to the administrators as follows: 
DEOs, X = 35.38; teacher educators, X = 38.09; technical 
teachers, X = 33.24; and graduate students X = 32.97. 
In spite of the agreement found among the groups, the 
element of bias still remains owing to the fact that the res­
pondents themselves were either administrators or potential 
administrators and might want to have the greatest say in 
program planning and development. 
The findings regarding the proportion of involvement in 
program development at the level of each educational institu­
tion (Table 14) indicated that the largest proportion of in­
volvement in curriculum development was assigned to "Selected 
Curriculum Committee" (X = 29.36%). This was followed by 
"All members of teaching staff" which was assigned a mean 
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proportion of 19.55%. Interestingly, all of the four groups 
of respondents assigned the largest proportion to curriculum 
committees. This finding probably reduces the suspicion that 
the previous finding on responsibility for program policy­
making was biased in favor of administrators. 
Based on the findings in Tables 13 and 14, the answer 
to the fifth question of this study could be stated as follows: 
(a) The responsibility for curriculum policy-making should be 
shared among the following participants in the proportions 
indicated: 
1. Administrators in each educational institution 
(35.25%). 
2. Officials of the federal government (27.43%). 
3. Officials of the state government (25.02%). 
4. Others (employers, teachers unions, lay people, 
etc.) (12.3%). 
(b) At the level of education institutions, the following 
groups should be involved in curriculum development in the 
proportions indicated: 
1. Selected curriculum committees (29.36%). 
2. All members of teaching,staff (19.55%). 
3. Curriculum specialists from outside the department 
(17.89%). 
4. Department heads (15.36%). 
5. People from industry (16.71%). 
6. Others (students, high school teachers, etc.) 
(1.14%). 
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Conclusion 6 
The sixth and final question of this study was whether 
there were differences among the respondents regarding the 
first five questions of the study. The results indicate that 
differences in perceptions were observed only in a few vari­
ables relating to program components and program competencies. 
Specifically, the questions of the study in which up to three 
groups of respondents disagreed and the particular variables 
over which there were differences included: 
(i) Question 2: The program components to be emphasized 
especially the importance of follow-up studies of 
program graduates. 
(ii) Question 4 : The broad competencies to be emphasized 
were differences as to the importance of "obtaining 
and utilizing research information" by the indus­
trial and technical teacher. 
It was, therefore, concluded that, apart from the above 
two instances, there were generally not any significant dif­
ferences in the perceptions of the administrators, teacher 
educators, technical teachers, and graduate students regard­
ing the major questions of this study. 
Conclusions Relating to Program 
Organization and Administration 
In addition to the basic hypotheses and questions of this 
study, it was considered necessary to explore the perceptions 
of the respondents regarding some other issues of program 
development and particularly as regards organizing and adminis­
tering of degree programs. The following conclusions were 
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drawn based upon the findings in Chapter IV. 
Conclusion 7 ; Importance of degree programs 
The results reported in Table 5 indicate that the res­
pondents strongly perceived the offering of degree programs 
in industrial teacher education by colleges of education and 
the universities in Nigeria as a very important goal 
(X = 1.36). It was therefore, concluded that there is a dire 
need for more programs so that more graduate technical tea­
chers could be produced for the country's schools and colleges. 
This conclusion is supported by the literature (e.g., Aina 
and Beecroft, 1982; NERC, 1980). 
Conclusion 8: Administration of degree programs 
Based on the findings reported in Table 6, the following 
conclusions were drawn regarding the organization and adminis­
tration of degree programs in industrial and technical tea­
cher education in Nigeria; 
1. A college of education offering a degree program in 
industrial education should be affiliated with a 
university. 
2. A college of education offering a degree program in 
industrial teacher education should enjoy adminis-
ration autonomy. 
3. Standards and guidelines for examinations and certi­
fication in institutions offering degree programs 
should be established and monitored by the National 
Board for Technical Education. 
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Conclusion 9; Areas of specialization in degree programs 
The findings reported in Table 7 support the conclusion 
that degree programs in industrial teacher education in 
Nigeria should provide specializations in the following 
areas : 
1. Industrial arts/technology education for teachers of 
prevocational programs in Nigerian secondary schools. 
2. Trade and industrial education for teachers of voca­
tional subjects in senior secondary schools and tech­
nical colleges. 
3. Industrial technology for industrial trainers. 
The above conclusion is supported by an earlier proposal by 
Wolansky (1974) to the University of Nigeria, Nsukka. 
Conclusion 10: Duration of degree programs 
Based on the results presented in Table 15, it was con­
cluded that the duration of the degree programs in industrial 
teacher education for the following categories of entrants 
(exclusing years of industrial experience) should be : 
1. GCE 0/L -- 4 years. 
2. NCE (technical) — 2 years. 
3. NND or HND -- 2 years. 
4. Technical Teachers Certification (subject to any 
additional academic qualifications possessed) --
3 years. 
The above conclusion approximates what currently exists in 
the system except that the years of industrial work experi­
ence are inclusive. The effect of making the work experience 
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component a part of the four-year period for the GCE 0/L 
holder, for example, is that, quite often, the period of 
academic work is shortened, and yet there is insufficient 
time for acquisition of practical experience through, say, 
an industrial attachment program. 
Conclusion 11; Years of industrial work experience 
The findings reported in Table 16 indicate that the four 
groups of respondents recommended that between 2.36 and 2.83 
years of industrial work experience be required of potential 
industrial and technical teachers. The overall mean number 
of years suggested by the four groups was 2.62. 
It was, therefore, concluded that the DEOs, teacher edu­
cators, technical teachers, and graduate students were in 
favor of a work experience requirement of at least two years 
for all pre-service industrial and technical teachers. 
Conclusion 12: Method of acquiring industrial work experience 
Granted that a minimum period of industrial work exper­
ience would be required of all industrial and technical tea­
chers , the next concern was the means or method of acquiring 
such experience. About 44 percent of all the respondents were 
in favor of "Supervised industrial attachment while one is a 
student." Thirty-five percent of the respondents favored 
work experience through actual "full-time employment in in­
dustry following the individual's graduation from college." 
163 
Only about 19 percent recommended work experience through 
"Internship immediately following graduation." 
In an era of serious unemployment, a requirement that 
teachers work full-time in industry for at least two years 
before going into the classroom will not only be wasteful of 
needed human resource but could lead to frustrations on the 
part of both the teacher and the educational system. 
The literature (e.g., Matthews and Pyle, 1978), suggests 
that a college graduate of a teacher education program could 
be as occupationally competent as someone with the traditional 
trade preparation, if the former received sufficient coopera­
tive education experience. 
Based on the results presented in Table 17, it was con­
cluded that the respondents in this study supported supervised 
industrial attachment as the preferable method of acquiring 
industrial work experience. This implies that there is need 
to strengthen the cooperation between Nigerian industrial 
teacher education institutions and industry. 
Summary 
The conclusions relating to the findings of this study 
have been presented in this chapter. Owing to insufficient 
evidence, three out of the five hypotheses stated in the 
study were not rejected. These hypotheses relate to program 
objectives, curriculum approaches, arid, the participants to 
be involved in program planning and development. Two hypo-
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Figure 17. Revised proposed model for undergraduate industrial 
technical teacher education programs in Nigeria 
and 
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theses relating to program components and competencies to be 
emphasized were rejected at the 0.05 significance level. 
The respondents in the study indicated a very strong 
need for Nigerian universities and colleges of education to 
provide degree programs in industrial and technical teacher 
education to meet national needs. Subsequently, certain 
conclusions were reached regarding important administrative 
and organizational considerations that must be made in 
program development and implementation. Conclusions were 
also drawn concerning the program objectives, components, 
and competencies as well as the curriculum approaches to be 
emphasized in Nigerian industrial teacher education at the 
undergraduate level. 
The program development elements identified in the 
study led to ^ slight revision of the model proposed in 
Figure 6 (p. 90). The revised model is shown in Figure 17. 
Recommendations 
Based upon the findings of this study, the following 
recommendations were considered pertinent: 
1. The Federal Government of Nigeria should take the 
first bold step toward establishing new programs 
in industrial and technical teacher education by 
upgrading the present Federal Colleges of Education 
to degree-awarding institutions, taking into 
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account the findings of this study. This will 
enable the States to have some guidelines for esta­
blishing their own programs. 
The eight-step systems model for curriculum develop­
ment proposed in this study should be implemented 
in Nigerian universities and colleges of education. 
The effectiveness of the model in particular settings 
should be tested and modifications made based upon 
the results of the tests. 
The present study focused on preservice industrial 
teacher education programs. A similar study should 
be conducted to develop a model for in-service 
industrial teacher education programs in Nigeria. 
This study should be replicated using additional 
and/or different groups of respondents such as 
secondary school and technical college principals, 
employers in industry, and students in teacher 
education programs in Nigeria. 
It appears from the results of this study that the 
administrators, of industrial teacher education 
programs in Nigeria do not consider follow-up 
studies as useful tools for program evaluation and 
improvement. A study should be conducted to deter­
mine the attitude of Nigerian administrators 
toward program evaluation. 
167 
REFERENCES 
Adamsky, R. A. and Cotrell, C. J. (1979). Vocational 
teacher Education; A review of the research. Columbus, 
Ohio: The Ohio State University. The National Center 
for Research in Vocational Education. (ERIC ED 179 
769). 
Aghenta, J. A. (1982). Strategies for the reform of voca­
tional education in Nigeria. Education and Development 
(Journal of the Nigerian Educational Research Council), 
2(1). 343-344. 
Aina, 0., and Beecroft, G. A. (1982). Towards adequate 
supply of quality technical manpower. Education and 
Development (Journal of the Nigerian Educational 
Research Council). 1(2). 349-359. 
Andrews, L. 0. (1975). Student teaching as a springboard 
for inservice education. Theory into Practice, 14(1), 
11-19. 
Bagley, W. C. (1907). Classroom management. New York: 
Macmillan. 
Banathy, B. H. (1973). Developing a systems view of educa­
tion: The systems-model approach. Belmont, CA: Lear 
Siegler/Fearon. 
Banathy, B. H. (1977). Systems inquiry in education. In 
L. Rubin (Ed.), Curriculum Handbook (abr. ed.) (pp. 392-
406). Boston, MSI Allyn and Bacon. 
Barlow, M. L. (1967). History of industrial education in 
the United States. Peoria, IL: Chas. A. Bennett. 
Beauchamp, G. A. (1982). Curriculum theory: Meaning, 
development, and use. Theory into Practice, 21(1), 
23-27. ~ 
Bell, W. D. (1980). Caveat on competency based education. 
Journal of Industrial Teacher Education, ]^(3), 6-21. 
Bestor, A. (1956). The restoration of learning. New York: 
Knopf. 
168 
Blake, D. L. (1971). Objectives of the core curricula in 
vocational teacher education - Operational vistas. 
In E. T. Ferguson (Ed.), Emerging teacher education 
curricular models (pp. 47-70). Columbus, OH: The 
Center for Vocational and Technical Education, The Ohio 
State University. 
Bonser, F. G., and Mossman, L. G. (1923). Industrial arts 
for elementary schools. New York: Macmillan. 
Bowen, E. M. (1982). The role of needs assessment in the 
program development process. Paper presented at the 
National Conference of the Council for Exceptional 
Children. (ERIC Ed 226 521). 
Bruner, J. S. (1982). The importance of structure. In 
V. Lee and D. Zeldin (Eds.). Planning in the curriculum 
(pp. 179-181). Kent: Hodder and Stoughton. 
Bruner, J. S. (1977). The process of education. Cambridge, 
MA; Harvard University Press. 
Carrel, J. J. (1978). Cluster curricula in industrial tea­
cher education; Are they really clusters? Which ones 
are being used and how have they been determined? 
Journal of Industrial Teacher Education, ]^(2), 35-39. 
Connelly, F. M., and Ben-Peretz, M. (1980). Teachers' roles 
in the using and doing of research and curriculum develop­
ment. Journal of Curriculum Studies, 12, 95-107. 
Cooperman, S., and Klagholz, L. (1985). New Jersey's alter­
nate route to certification. Phi Delta Kappan, 66(10), 
691-695. 
Corrigan, D. (1983). Quality in teaching and teacher edu­
cation. Man Society Technology, 4^(5), 6-10. 
Corrigan, D. C., Palmer, C. J., and Alexander, P. A. (Eds.). 
(1982). Future of teacher education; Needed research 
and practice. College Station, TX: Texas A & M Uni-
versity. 
Cotrell, C. et al. (1972). Model curricula for vocational 
and technical teacher education; Report No. V. General 
Objectives, Set II. Columbus,OH; Center for Voca­
tional and Technical Education. (ERIC ED 069 845). 
169 
Dewey, J. (1902). The child and the curriculum. Chicago: 
University of Chicago Press. 
Dewey, J. (1983). Traditional vs. progressive education. 
In G. Hass (Ed.), Curriculum planning : A new approach 
(4th ed.) (pp. 31-34). Newton, MA: Allyn and Bacon. 
Dewey, J. (1940). My pedagogic creed. In J. Ratner (Ed.), 
Education today (pp. 1-17). New York: G. P. Putnam's 
Sons. 
Dictionary of Education. (1973). C. V. Good (Ed.). New 
York; McGraw-Hill. 
Drake, J. B., Davis, P. D., and Terry, T. P. (1980). A 
demonstrated model for establishing curriculum develop­
ment priorities in trade and industrial education. 
Journal of Industrial Teacher Education, 17(4), 28-35. 
Drummond, W. H. (1974). Does PBTE mean reform? Educational 
Leadership. 21(4), 291-293. 
Etim, J. S. (1980). An analysis of first and second year 
school teachers' perceptions of their pre-service prep­
aration curricula in their universities in Nigeria with, 
implications for future planning and development of the 
teacher education curricula. (Doctoral dissertation, 
University of Wyoming, 1979). Dissertation Abstracts 
International. ^ (04), 1370A. 
Fafunwa, A. B. (1974). History of education in Nigeria. 
London: George Allen & Unwin. 
Federal Ministry of Education. (1960). Investment in edu­
cation. Report of the Commission on Post-school Certi­
ficate and Higher Education in Nigeria. Lagos: Author. 
Federal Republic of Nigeria. (1981a). National policy on 
education, (rev. ed.). Lagos : Federal Government 
Press. 
Federal Republic of Nigeria. (1981b). Fourth national devel­
opment plan .1981-85. vol. 1. Lagosl The National Plan­
ning Office, Federal Ministry of National Planning. 
Finch, C. R. and Crunkilton, J. R. (1984). Curriculum devel­
opment in vocational and technical education: Planning, 
content, and implementation (2nd ed.) Newton, MA: 
Allyn and Bacon. 
170 
Frantz, N. R., Jr. (1979). The results of a survey on the 
introduction of competency-based education in industrial 
teacher education courses. Journal of Industrial Teacher 
Education, 1^(4), 19-27. 
Garner, C. W., Brantner, S. T., Kapes, J. T., Long, T. E., 
and Welch, F. G. (1974). Vocational industrial teacher 
education at %e Pennsylvania State University; An 
examination of program and student characteristics. 
(ERIC 112 144). ' ' 
Gay, G. (1980). Conceptual models for the curriculum plan­
ning process. In A. W. Forshay, (Ed.). Considered 
action for curriculum improvement. Alexandria: Associa-
tion for Supervision and Curriculum Development. 
Goodlad, J. I. (1979). The scope of the curriculum field. 
In J. I. Goodlad (Ed.). Curriculum inquiry; A study 
of curriculum practice. New York; McGraw-Hill, 
Gorman, A. M., and Hamilton, J. B. (1975). Performance/ 
competency based inservice teacher education for voca­
tional education. Theory into Practice, 1^(1), 20-26. 
Greer, W. D., Jr. (1986). Where do we go from here? The 
Technology Teacher, ^ (6), 3. 
Haberman, M. (1981). Curriculum development in teacher 
education. Journal of Teacher Education, ^ (5), 2. 
Hacker, M., and Barden, R. (1983). A systems approach to 
technology education. Man Society Technology, ^ )6), 
9-14. 
Harris, R. (1982). Is there life after PBTE? Viewpoints 
in teaching and learning. ^ (2), 34-43. 
Harrison, C. B. (1980). A systematic planning model for 
institutional curriculum development: Testing its 
effectiveness in international/intercultural education 
at a selected community college. (Doctoral dissertation. 
The Florida State University, 1980). Dissertation 
Abstracts International. ^ (05), 1920A. 
Hauenstein, A. D. (1977). Florida International University; 
A case study. In J. C. Brueckman and S. É. Brooks (Eds.), 
Competency-based industrial arts teacher education 
(pp. 115-145), 26th Yearbook. American Council on In­
dustrial Arts Teacher Education. Bloomington, IL: 
McKnight. 
171 
Hawes, H. (undated). The curriculum of teacher education. 
A lecture to mark the fiftieth anniversary of the 
Department of Education in developing countries. London: 
University of London Institute of Education. 
Henriquez-Villegas, N. (1982). A comprehensive systems 
approach model for planning and implementing curricula 
in the Venezuelan community college system. (Doctoral 
dissertation, The Florida State University). Disserta­
tion Abstracts International, ^ (08), 2537A. 
Hili, J. C., and Bradley, L. H. (1983). Curriculum develop­
ment: A dialogue process model. Educational Forum, 
47, 373-378. 
Hutchins, R. M. (1936). The higher learning in America. 
New Haven, CT: Yale University Press. 
Impellitteri, J. T. (1965). An analysis of the occupational 
competency evaluation program at The Pennsylvania State" 
University from 1944 to 195?1 University Park: The 
Pennsylvania State University. 
Islam, N. (1985). A critique and synthesis of curriculum 
theories to develop a paradigm for curriculum planning 
in the developing countries. (Doctoral dissertation. 
University of Kansas, 1984). Dissertation Abstracts 
International. 45(08), 2376A. 
Johnson, M. (1977). Intentionality in education: A concep­
tual model of curricular and instructional planning and 
education. Albany, NY: Center for Curriculum Research 
and Services. 
Kampsnider, J. J. (1977). Affective teacher education in 
a competency/performance-based program. In J. C. 
Brueckman and S. E. Brooks (Eds.). Competency-based 
industrial arts teacher education (pp. 51-83). 26th 
Yearbook. American Council on Industrial Arts Teacher 
Education. Bloomington, IL: McKnight. 
Kaufman, R. A. (1972). Educational system planning. 
Englewood Cliffs, NJl Prentice-Hall, Inc. 
Kida, H. (1982). Vocational and technical teacher prepara­
tion in Asia and the Pacific" Report of two regional 
workshops. (ERIC ED 215 136). 
172 
Kilpatrick, W. H. (1983). The case for progrèssivism in edu­
cation. In G. Hass (Ed.). Curriculum planning; A new 
approach (4th ed.) (pp. 24-27)1 Boston, MA; Allyn and 
Bacon. 
Lewis, L. J. (1962). Phelps-Stokes reports on education in 
Africa. London: Oxford University Press. 
Lillis, K, (1984). Problems associated with vocational edu­
cation in less developed countries. In R. M. Garrett 
(Ed.), Education and development. London: Groom Helm. 
Liu, A. (1971). A theory-based scale for measurement of 
affective responses to personality and attitude in^n-
tories. Unpublished doctoral dissertation, Iowa State 
University, Ames, Iowa. 
Loepp, F. L. (1977). Implementing a pre-service C/PBTE 
program in industrial arts teacher education. In J. C. 
Brueckman and S. E. Brooks (Eds.). Competency-based 
industrial arts teacher education (ppl 185-205). ZFth 
Yearbook. American Council on Industrial Arts Teacher 
Education. Bloomington, IL: McKnight. 
Logos Research Institute. (1981). Learning the teaching 
trade: A study of vocational teacher training in 
Massachusetts. (ERIC ED 226 217). 
Mager, R. F., and Beach, K. M. (1967). Developing vocational 
instruction. Palo Alto, California: Fearon. 
Maley, D. (1975). Cluster concept in vocational education. 
Chicago : American Technical Society. 
Matthews, J. I., and Pyle, R. B. (1978). Cooperative edu­
cation needs teacher education. Journal of Cooperative 
Education, 14(3), 80-86. 
McAllister, P. (1973). A study of occupational experience 
of individuals who have successfully participated in 
the occupational competency program administered by the 
Department of Vocational Education at The Pennsylvania 
State University. Unpublished doctoral dissertation. 
The Pennsylvania State University. 
McBride, R. E. (1985). A systematic teacher training model. 
Education Canada, ^ (1), 22-25, 21. 
McCutcheon, G. (1982). What in the world is curriculum 
theory? Theory into Practice, 21(1), 18-22. 
173 
Meek, G. R. (1979). An analysis of the origins of competency-
based teacher education. (Doctoral dissertation, The 
University of. Toledo). Dissertation Abstracts Inter­
national, 40(02). 651A. 
Memorandum on educational policy in British tropical Africa. 
(1925). London; His Majesty's Stationery Office. 
Miller, W. G. (1985). A systems analysis approach to curri­
culum development. Unpublished manuscript, Department 
of Industrial Education and Technology, Iowa State Uni­
versity, Ames, Iowa. 
Moss, J., Jr. (1971). Assumptions underlying preservice 
programs for beginning-level vocational teachers. In 
R. N. Evans and D. R. Terry (Eds.). Changing role of 
vocational teacher education (pp. 29-71). Bioomington, 
IL: McKnight and McKnight. 
Nash, P. (1973). A humanistic approach to performance-based 
teacher education. AACTE, PBTE Series, No. 10. 
National Board for Technical Education. (1985). Technical 
teacher institutions and departments in Nigeria. Unpub-
lished directory. Kaduna, Nigeria : Author. 
National Curriculum Conference. (1969). Recommendations of 
the 1969 National Curriculum Conference. In A. B. 
Fafunwa. History of Education in Nigeria» (p. 232). 
London : (ieorge Alien and Unwin, 1974. 
Nicholls, A., and Nicholls, S. H. (1972). Developing a 
curriculum; A practical guide. London; George Allen 
and Unwin. 
Nigeria Educational Research Council (NERC). (1980). Per­
spectives of quantities and qualities in Nigerian educa­
tion: A synthetic report of the Bagauda Seminar! 
Lagos, Nigeria: Author. 
Njoku, D. 0. (1980). The development of a model program for 
cooperative teacher education in Nigeria. (Doctoral 
dissertation. The University of Texas at Austin). 
Dissertation Abstracts International, j^(04), 1377A. 
Nwagbaraocha, V. I. (1978), Education in Nigeria, 1900 
to 1970's : Problems and prospects in the development of 
vocational and technical education in the former Eastern 
Nigeria. Unpublished doctoral dissertation, Marquette 
University. 
174 
Ogbazi, J. N. (1983). The development of a master plan for 
the programs of industrial technology in the federal 
universities of technology in Nigeria. (Dissertation, 
" Iowa State University). Dissertations Abstracts Inter­
national , ^ (06), 1784A. 
Okoro, 0. M. (1979). The development of a comprehensive 
program evaluation model for evaluating vocational 
teacher education programs in Nigeria. (Doctoral 
disseration, University of Minnesota). Dissertation 
• Abstracts International, #(06), 3261A. 
Oranu, R. N. (1977). The impact of the Ford Foundation on 
vocational teacher education in Nigeria - Implications 
for future development. (Doctoral dissertation, Iowa 
State University, Ames). Dissertation Abstracts Inter­
national , 18(07), 3991A. 
Osuala, E. C. (1976). The development of technical and vo­
cational education in Nigeria with implications for 
meeting intermediate manpower needs. (Doctoral disserta­
tion, University of Missouri - Columbia). Dissertation 
Abstracts International, ^ (09), 5780A. 
Patriarca, L. A., and Buchmann, M. (1983). Conceptual de­
velopment and curriculum change; Or is it rhetoric and 
fantasy? Journal of Curriculum Studies, 13(4), 409-423. 
Peters, R. 0. (1981). Curriculum models, staff development 
models and more models. (ERIC ED 197 836). 
Resnick, H. S., and Gardner, D. C. (1977). An analysis of 
National Certificate requirements and professional 
development standards for vocational education personnel. 
(ERIC ED 146 410). 
Roberts, R. W. (1971). Vocational and practical arts edu­
cation (3rd ed.). New York: Harper and Row. 
Root, G. (1977). Modeling and simulation. (ERIC ED 153 596). 
Roth, R. A. (1981). External influences on teacher educa­
tion curriculum development. Journal of Teacher Educa-
tion. 32(5), 3-6. 
Russell, R. W. (1978). A content analysis of models for 
teacher education proposed in selected professional 
journals, 1965-1975. (Doctoral dissertation. University 
of Southern California). Dissertation Abstracts Inter­
national. 39(02), 711A. 
175 
Santos, 0., and Olinzock, A. (1977). Designing and develop­
ing a work experience component fo~a vocational educa­
tion curriculum. (ERIC ED 195 773). 
Schwab, J. J. (1978). The practical: A language for curric­
ulum. In I. Westbury and N. J. Wilkof (Eds.), Science, 
curriculum, and liberal education; Selected essays 
(pp. 287-384). Chicago : The University of Chicago Press 
Short, E. C. (1983). The forms and use of alternative curric 
ulum development strategies: Policy implications. 
Curriculum Inquiry, 33(1), 43-64. 
Short, E. C. (1984). The use of a curriculum development 
strategies matrix. Journal of Curriculum Studies, 15(2), 
212-214. ~ 
Simpson, E. J., and Ellis, M. L. (1971). Curriculum develop­
ment in vocational teacher education: State of the art 
and developmental needs. In R. N. Evans and D. R. Terry, 
(Eds.). Changing roles of vocational teacher education 
(pp. 87-103). Bloomington, IL: McKnight and McKnight. 
Smith, D. C. (1982). The content of teacher education pro­
grams . (ERIC ED 217 029). 
Snyder, J. F., and Hales, J. A. (Eds.). (1981). Jackson's 
Mill Industrial Arts Curriculum Theory. Fairmont, WV: 
West Virginia Department of Education. 
Spanbauer, S. J. (1977). A model for the articulation of 
curriculum development implementation and evaluation in 
secondary and postsecondary vocational-technical schools 
in Wisconsin. (Doctoral dissertation. University of 
Wisconsin, Madison). Dissertation Abstracts Interna­
tional, 38(11), 6511A. 
Stenhouse, L. (1982). A process model. In V. Lee and D. 
Zeldin (Eds.), Planning in the curriculum (pp. 182-188). 
Kent : Hodder and Stoughton. 
Swanson, R. (1981). Analyzing non-observable work behavior. 
Journal of Industrial Teacher Ecuation. 18, 11-23. 
Taba, H. (1962). Curriculum development. New York: 
Harcourt Brace Javanovich. 
Tafel, L. S. (1984). A future paradigm for teacher edu­
cation. Action in Teacher Education. ^ (1-2), 1-6. 
176 
Tanner, D., and Tanner, L. N. (1980). Curriculum develop­
ment; Theory into Practice (2nd éd.). New York: 
Macmillan. 
Thompson, J. F. (1973). Foundations of vocational educa­
tion: Social and philosophical concepts. Englewood 
N.J. Prentice-Hall. 
Towers, E., Lux, D., and Ray. W. (1966). A rationale and 
structure for industrial arts subject matter. Columbus, 
OH: The Ohio State University. 
Tyler, R. W. (1949). Basic principles of curriculum and 
instruction. Chicago : The University of Chicago Press. 
Vallance, E. (1982). The practical uses of curriculum 
Theory. Theory into Practice, 21(1), 4-10. 
Vaughan, J. C. (1984). Knowledge resources for improving 
the content of pre-service teacher education. Journal 
of Teacher Education, 35(4), 3-8. 
Vik, P. (1984). A response to A National at Risk: More 
looking and less leaping. NASSP Bulletin, 68(470), 
53-59. 
Ward, F. C. (1974). The Age of Innocence. In F. C. Ward 
(Ed.), Education and development reconsidered. New 
York: Praeger. 
Warner, W. E., Gilbert, H. G., Phillips, K., Lisack, J. P., 
Kleintjes, P. J., Gerbracht, C. J., and Gary, J. E. 
(1958). A curriculum to reflect technology. Columbus, 
Ohio : Epsilon Pi Tau, Inc. 
Warren, R. D., Klonglan, G. E., and Sabri, M. M. (1969). 
The certainty method: Its application and usefulness in 
developing empirical measures'in social sciences. 
Rural Sociology Report No. 82. Iowa State University, 
Ames, lowa^ 
Welch, E. G., and Garner, W. C. (1976). Occupational 
experience: How much is enough? American Vocational 
Journal, 51, 34-35. 
Wheeler, D. K. (1967). Curriculum process. London: Hodder 
and Stoughton. 
177 
Wilson, R. J. (1971). Core basic performance requirements. 
In E. T. Ferguson (Ed.), Emérgirig teacher education 
curricular models (pp. 29-32). Columbus, OH; The 
Center for Vocational and Technical Education. 
Wolansky, W. D. (1974). Five Year Plan for the Department 
of Vocational Teacher Education. University of Nigeria. 
Nsukka, 1974-1979. A proposal submitted to the .Vice-
Chancel lor under the consultancy of the Ford Foundation. 
Wolansky, W. D., and DuVall, J. B. (1975). Curriculum 
relevance for industrial arts. Journal of Industrial 
Teacher Education. 12(4), 56-67. 
Wolins, L., and Dickinson, T. L. (1973). Transformations to 
improve reliability and/or validity for affective scales. 
Educational and Psychological Measurement, 33. 711-713. 
Wright, L. S. (1977). Foundations of competency-based 
education. In J. C. Brueckman and S. E. Brooks (Eds.), 
Competency-based industrial arts teacher education 
(pp. 19-49). 26th Yearbook, American Council on 
Industrial Arts Teacher Education. Bloomington, IL: 
McKnight. 
Ziegler, J. T. (1979). Industrial arts curriculum develop­
ment efforts of the 1970's. In G. E. Martin (Ed.), 
Industrial arts education; Retrospect. Prospect 
(pp. 169-187). 27th Yearbook, American Council on In­
dustrial Arts Teacher Education. Bloomington, IL; 
McKnight. 
178 
ACKiraWLEDGEMENTS 
Numerous individuals, institutions, and governmental 
agencies have contributed in various ways not only to this 
study but also toward my entire graduate education in the 
United States. To each and every one of them, I am very 
grateful. 
My special thanks go to my graduate committee at Iowa 
State University, Dr. John Dugger, Dr. Robert Gelina, 
Dr. Anton Netusil, Dr. Leroy Wolins, and Dr. William 
Wolansky. I could not have made it without the guidance 
and support of this committee of dedicated professors. 
I am eternally grateful to my major professor. Dr. 
William D. Wolansky for his patience, understanding and 
unrelenting support at all times. Working with such a 
distinguished educator was a very rewarding experience for 
me. 
I am greatly indebted to Dr. Leroy Wolins for the 
sacrifice of his precious time and expertise toward the 
statistical analysis of the data used in this study. 
It was a blessing to have had the opportunity to study 
under Dr. John Dugger and Dr. William G. Miller. I sincerely 
appreciate the generous provision of their time and expertise 
toward making me a better student and researcher. 
My indebtedness also goes to my sponsor, the University 
179 
of Nigeria, Nsukka, its Administration, and my past and 
present heads of department. I appreciate their constant 
support and encouragement. 
I wish to thank the Director and staff of the Nigerian 
Universities Office in Washington, D.C. for coming to my 
assistance when it was most needed. 
My appreciation goes to Professor Madelon D. Stent of 
The City University of New York for her commitment to the 
cause of my graduate education. She was to me a mother and 
a tremendous source of inspiration. 
To my dear parents, Columba and Anthonia Nwoke, I owe 
a debt of gratitude. Their foresight, love and encourage­
ment have been my strength all along. I wish them God's 
abundant blessings. 
A special thank you goes to my dear wife, Chibuzor, 
whose love, patience and support were with me throughout 
the program at Iowa State University. 
180 
APPENDIX A: LETTERS OF CORRESPONDENCE 
181 
IOWA STATE 
College of Education 
Department of Industrial 
Education and Technology 
Ames, Iowa 50011 
UNIVERSITY Telephone: 515-294-1033 
May 28, 1985 
The Permanent Secretary 
Federal Ministry of Education, 
Science & Technology 
Statistics Division 
P.M.B. 12573 
Lagos, Nigeria 
Dear Sir: 
I am a doctoral student in the Department of Industrial Education 
and Technology, Iowa State University. I am in the process of carrying out 
my research project which focuses on Technical Teacher Education programs 
in Nigeria. 
To help me carry out my project, I would need some information regarding 
which colleges and universities in the country offer technical teacher 
education programs and at what levels. 
I believe that your office might have a listing of technical teacher 
training institutions and possibly a directory of the teaching staff in these 
institutions. 
May I respectfully request that you send to me a copy each of any list 
or directory which would give me an up-to-date information about the insti­
tutions and their staff. 
Your cooperation will be highly appreciated. 
Sincerely, 
6oc anyi Nwoke 
Graduate Student 
Approved by: 
Or. William D. Wolansky/Wofessor 
Industrial Education ^ Technology 
(Supervisor) / 
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IOWA STATE 
College of Education 
Department of Industrial 
Education and Technology 
Ames, Iowa 50011 
UNIVERSITY Telephone: 515-294-1033 
May 28, 1985 
The Secretary 
National Board for Technical Education 
Kaduna 
Nigeria 
Dear Sir: 
I am a doctoral student in the Department of Industrial Education 
and Technology, Iowa State University. 
I am in the process of carrying out my research project which focuses 
on Technical Teacher Education programs in Nigeria. To enable me to under­
take the project, I would need some information regarding which colleges 
and universities in the country offer technical teacher education programs 
and at what levels. 
As the agency of the Federal Government in charge of Technical Education 
in Nigeria, I believe your office would have a directory of technical 
teacher training institutions and a listing of their teaching staff. 
May I respectfully request that you send to me a copy of any such list 
to enable me to send my questionnaire to those who will participate in my 
study. 
Your cooperation will be highly appreciated. 
Sincerely, 
Godfrey I. Nwoke 
(Graduate student) 
Approved by: 
Dr. William D. Wolansky/ 
Professor of Industri 
ansky 
ri^y Education & Technology 
(Supervisor) 
NATIONAL BOARD FOR TECHNICAL EDUCATION 
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Our Ref: 
Telenhone: 217986 
Executive Secretary: 
I. U INWANG, M.ScMBlfmingham); B.Sc. WbIwÏ 
D.P.H.E. JDurhaml. M.N.S.E. 
12, AliAkilu Road, 
P.M.B. 2239, 
Kaduna. 
l p : Date. 1.11th July,.. 1985 
Mr. Godfrey I. Nwoke 
IOWA State University, 
College of Education, 
Department of Industrial Education & Tech., 
Ames, Iowa $0011 
U.S.A. 
Dear Sir, 
Your request on the above subject as per your own 
letter dated May 28, 198^, please refer. 
Find attached a directory of educational institutions 
and departments that run technical teacher programs in Nigeria. 
For your project, you will find it more conveniént to 
mail a set of questionnaires (20 copies on the average) to 
the Head of Department in each case. Request the H.O.D. to 
distribute and return the completed questionnaires to you 
en bloc. 
Let me point out that the enclosed directory does 
not include universities as these are outside the province 
of the National Board for Technical Education (NB%), You 
may wish to contact the National Universities Commission (NUC), 
Executive Secretary, for information on the University system 
in Nigeria. 
Goodluck in your pursuitJ 
TECHNICAL TEACHER PROGRAMS IN NIGERIA 
Faithfully, 
(I ARAH) 
for; Executive Secretary 
Att*d, 
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IOWA STATE 
College of Education 
Department of Industrial 
Education and Technology 
Ames. Iowa 50011 
UNIVERSITY Telephone: 515-294-1033 
September 9, 1985 
Dear Sir/Madam: 
REQUEST FOR YOUR DEPARTMENT'S PARTICIPATION IN A RESEARCH 
—STUDY ON TECHNICAL TEACHER EDUCATION IN NIGERIA. 
I am a graduate student pursuing a Ph.D. degree in Industrial Education 
and Technology here at Iowa State University, To meet the requirements for my 
degree, I am proposing to conduct a study with the objective of developing a 
model for undergraduate industrial teacher education program development in 
Nigeria. 
It is hoped the results of my study will enable vocational and technical 
educators and administrators in Nigeria to develop new undergraduate industrial 
teacher education programs as well as improve existing ones. 
In order to carry out my proposal, I shall seek the opinions of adminis­
trators like you as well as those of others in the profession, such as your 
teaching staff. May I, therefore, respectfully request for your participation 
and that of your staff in the study. 
If you accept to participate in the project, I shall mail a set of question­
naires to you to be completed by you and your teaching staff. I shall provide 
stamped and addressed envelopes for the return of the completed questionnaires. 
For me to know whether you will participate in the study kindly mark ( ^/) 
on the appropriate space in the enclosed form. 
Your cooperation will be highly appreciated. 
Sincerely 
Ifeanyi 
Wi/fliam D. Wolansky, 
(Supervisor) / 
^^ofessor of Industrial Education 
y
Nwoke 
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Department of Industrial Education and Technology 
Iowa State University, Ames, Iowa SOSTT 
Title of Proposed Study: A SYSTEMS MODEL FOR DEVELOPING UNDERGRADUATE 
INDUSTRIAL TEACHER EDUCATION PROGRAMS IN NIGERIA. 
Dear Sir/Madam: 
Kindly indicate by checking {y/) in the appropriate box whether you and 
your teaching staff will be willing to participate in the above research study. 
I will participate in the study. / / 
I will not participate in the study. / / 
The staff of my department will participate in the study. / / 
The staff of my department will not participate in the study. / 7 
Many thanks for your cooperation. 
Sincerely, 
Godfrey Ifeanyi Nwoke 
Ps. Mail this form back to me at the following address: 
Godfrey I. Nwoke 
Department of Industrial Education 
and Technology 
Iowa State University 
Ames, Iowa 50011 
U.S.A. 
186 
APPENDIX B: LETTERS OF TRANSMITTAL AND QUESTIONNAIRE 
^ College of Education 
Department of Industrial 
Education and Technology IOWA STATE Ames. Iowa 50011 
UNIVERSITY Telephone: 515-294-1033 
February 10, 1986 
Dear Sir/Madam: 
As a follow-up to my letter of September 9, 1985, and based upon your 
willingness to participate in my study, I have enclosed a questionnaire 
for you to respond to. 
The success of this research depends on professionals like you. It will, 
therefore, be greatly appreciated if you would sacrifice about ten minutes 
of your time to complete the questionnaire. 
I should emphasize that the responses on the questionnaire will be 
analyzed on a group basis and that no attempt will be made to associate 
responses with individuals or institutions. 
Also find enclosed a set of questionnaires for members of your teaching 
staff who are willing to participate in the study. As I requested in my 
previous letter, kindly give the questionnaires to the staff members to fill 
out and have them return the completed questionnaires to you so you can 
mail everything back to me in the enclosed self-addressed envelope. 
It will be appreciated if you mail all the completed questionnaires 
to me by March 10, 1986 with the envelope properly sealed. 
Sincerely yours, 
Godfrey I. Nwoke 
Graduate Student 
Approved by: 
Professor William D. wyfansky. Dept. of Industrial Education &Technology 
188 
IOWA STATE 
College of Education 
Department of Industrial 
Education and Technology 
Ames, Iowa 50011 
UNIVERSITY Telephone: 515-294-1033 
February 10, 1986 
Dear Industrial Educator: 
I am a Nigerian student currently working on my Ph.D. degree here at 
Iowa State University. As a part of my degree requirements, I am conducting a 
study with the objective of developing a model for undergraduate industrial 
teacher education program development in Nigeria. 
The results of my study, hopefully, will enable vocational and technical 
educators and administrators in Nigeria to develop new programs as well as 
revise or improve existing ones. 
I consider your input very vital to the success of the study, hence I 
am requesting that you sacrifice about ten minutes of your time to complete 
the enclosed questionnaire. 
Please, be assured that the responses on the questionnaire will be analyzed 
on a group basis and that no attempt will be made to associate responses 
with individuals or institutions. 
It will be appreciated if you return the completed questionnaire to your 
department head so he could forward it to me along with others by March 10, 
1986 with the envelope properly sealed. 
Sincerely yours 
Godfrey I. Nwoke 
Graduate Student 
Approved by: 
mSfessor Wilnam D. Wolajgeky 
(Major Professor) ^ 
189 College of Education 
Department of Industrial 
Education and Technology 
Ames, Iowa 50011 IOWA STATE 
UNIVERSITY Telephone; 515-294-1033 
February 10, 1986 
Dear Fellow Nigerian Graduate Student: 
I am working towards my Ph.D. degree in Industrial Education and Technology 
here at Iowa State University. As a part of my degree requirements, I am 
conducting a study with the objective of developing a model for undergraduate 
industrial teacher education program development in Nigeria. 
The results of my study, hopefully, will enable vocational and technical 
educators and administrators in Nigeria to develop new programs as well as 
revise or improve existing ones. 
I consider your input very vital to the success of the study, hence I 
am requesting that you sacrifice about ten minutes of your time to complete 
the enclosed questionnaire. 
Please, be assured that the responses on the questionnaire will be 
analyzed on a group basis and that no attempt will be made to associate res­
ponses with individuals or institutions. 
It will be appreciated if you return the completed questionnaire to me 
in the enclosed self-addressed envelope by March 10, 1986 with the envelope sealed. 
Sincerely yours. 
Godi r cy 1 .  MvVOke 
Graduate Student 
Approved by: 
Professor William D. Wpwrhsky 
(Major Professor) 
IOWA STATE 
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College uf bducullon 
Department of Industrial 
Education and Technology 
Ames, Iowa 5(K)II 
UNIVERSITY Telephone; 515-294-1033 
February 10, 1986 
Dear Sir: 
I am a Nigerian student at Iowa State University and I am pursuing a Ph.D. 
degree in Industrial Education and Technology. As a part of my degree requirements, 
I am conducting a study with the objective of formulating a model for developing 
undergraduate industrial teacher education programs in Nigeria. 
The results of the study, hopefully, will enable vocational and technical 
educators and administrators in Nigeria to develop new programs as well as 
revise or improve existing ones. 
As a person involved in this aspect of Nigerian education, your contribution 
is considered very vital to my study. Please take a few minutes of your time 
to complete the enclosed questionnaire. It will be appreciated if you return 
the completed questionnaire to me by March 10, 1986. 
If you are an educator in Nigeria, please return the completed questionnaire 
to your nead of department who will mail it to me in a sealed, self addressed 
envelope along with those of other staff members. 
If you are a Nigerian graduate student in the United States, kindly staple 
the questionnaire booklet and drop it in the mailbox. Postage is prepaid. 
Please, be assured that the responses on the questionnaire will be analyzed 
on a group basis and that no attempts will be made to associate responses with 
individuals or institutions. 
Thank you in advance for your contribution and interest in Nigerian education. 
Sincerely yours. 
GodfreyMfeanyi Nwoke 
(Graduate Student) 
Pmfessor William D. Wolansky,/Wordinator 
International Education PrograM 
College of Education // 
Iowa State University y 
rogr« 
! 
(/ 
Ames, Iowa 50011 
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SECTION 1 
Considering the current status of vocational and technical education in 
Nigeria, rate on a scale of 1 to 99 the extent to which importance should be 
attached to the aspects of industrial and technical teacher education identified 
below. The scale is anchored as follows: 
75 - 99 = Very Important Very Important 
50 - 74 = Moderately Important Moderately Important 
25 - 49 = Somewhat Unimportant Unimportant j 
i —, 
1 I 1 - 24 = Unimportant ) 25 50 7 5  ,9 
I I I t i 
YOU ARE ENCOURAGED TO USE ANY NUMBER FROM 1 TO 99 IN YOUR RATING. 
I. How important is it that colleges of education and the universities 
offer degree programs in industrial and technical teacher 
education in Nigeria? (I) 
II. How important is it to provide specialization in the following 
areas of teacher education?: 
(1) Industrial arts for teachers of prevocational programs in 
Nigerian secondary schools. (1) 
(2) Trade and Industrial education for teachers of vocational 
subjects in senior secondary and technical schools. (2) 
(3) Industrial technology for industrial trainers. (3) 
(4) Other (please specify). (4) 
III. To what extent do you consider the following as important objectives 
to be pursued in industrial and technical teacher education 
programs In Nigeria?: 
(1) Providing technical knowledge and vocational skills necessary 
for effective technical teaching. (1)_ 
(2) Providing a balance of general, technical, and professional 
education. (2)_ 
(3) Providing a balance between the theory and practice of 
contemporary industrial teaching. (3) 
(4) Producing qualified technical teachers in sufficient 
numbers to meet national needs. (4) 
(5) Providing educational experiences to meet the needs and 
Interests of individual students. (5)_ 
(6) Enhancing and promoting students' Interest and attitude 
toward the profession of industrial and technical teaching. (6)_ 
(7) Providing the opportunities for the development of Independent 
thinking and problem solving skills. (7)_ 
(8) Creating in students an awareness of the Impact of Industry 
and technology on society. (8)_ 
(9) Providing extra curricular activities which enhance students' 
potential for further professional development. (9)_ 
(10) Other (please specify). (10) 
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SECTION 2 
In the following questions, rate on a scale of 1 to 99 the extent to which 
you AGREE or DISAGREE with a given statement. The scale Is anchored as follows: 
75 - 99 = Strongly Agree (SA) 
50 - 74 = Agree (A) 
25 - 49 = Disagree (D) 
1 - 24 = Strongly Disagree (SO) 
Strongly Agree 
Agree — 
Disagree, 
Strongly Disagree | 
If you are UNDECIDED ABOUT ANY STATEMENT, simply write 50. 1 25 50 75 99 
VI. To what extent do you agree with the following statements? 
(1) A college of education offering a degree program in industrial 
education should be affiliated with a university. (1)_ 
(2) A college of education offering a degree program in industrial 
education should be administratively autonomous. (2) 
(3) Certification standards in institutions offering degree programs 
in industrial and technical education should be monitored 
by a national commission. (3)_ 
(4) The commission to monitor certification standards should be an 
arm of the National Board for Technical Education. (4)_ 
(5) Final degree examination and certification should be handled by 
individual educational institutions. (5) 
VII. Content of industrial and technical teacher education programs 
should be determined by: 
(1) Task analyses of what workers do in various occupations. (1) 
(2) Asking employers about necessary competencies needed to obtain 
and retain a job. (2) 
(3) A consensus of subject experts on what should be taught. {3)_ 
(4) Other (please specify). (4)_ 
VIII. Program content for teachers of prevocational courses should be 
organized by: 
(1) Clustering related tasks into such broad areas as construction, 
manufacturing, energy and power, etc. (1)_ 
(2) Presenting the content simply as a unified body of knowledge 
under the title 'technology'. (2)_ 
(3) Teaching each occupational area as a single subject, e.g., 
carpentry, welding, auto mechanics, etc. (3)_ 
(4) Other (please specify). (4)_ 
SECTION 3 
The following questions do not involve the use of a scale. Rather, they 
should be answered based upon your best judgement. 
IX. How many years of industrial experience should be required for 
professional industrial and technical teaching? (period in years) 
What should be the method of acquiring the industrial experience? 
Check ( V) only one. 
(1) Supervised Industrial attachment while one is a student. 
(2) Full-time employment in Industry following graduation. 
(3) Internship immediately following graduation. 
(4) Other (please specify). 
(1). 
( 2 ) .  
(3 )  
(4 )  
Very Important 
Moderately Important—, 
Unimportant , | 
1 25 50 75 
I I i I 
IV. To what extent do you perceive the following as important 
components of a degree program in industrial and technical 
teacher education in Nigeria?: 
(1) Knowledge and understanding of the historical, social and 
philosophical foundations of vocational and technical education. (1) 
(2) Applying the theories and principles of teaching and 
learning to classroom situations. (2) 
(3) Planning and implementing Instruction. (3) 
(4) Designing and utilizing appropriate teaching aids. (4) 
(5) Organizing group discussions, demonstrations, field trips 
and other instructional strategies. (5) 
(6) Conducting and supervising students' practice teaching 
experience. (6) 
(7) Conducting and supervising students' industrial work 
experience in cooperation with employers. (7) 
(8) Measuring and evaluating student progress. (8) 
(9) Conducting follow-up studies of program graduates. (9) 
(10) Applying the principles of guidance and counseling and 
communicating same to the students. (10) 
(11) Managing classroom resources and problems. (11) 
(12) Managing the industrial education laboratory or shop. (12) 
(13) Understanding the theoretical bases of the major Industrial 
or technical teaching specialty. (13) 
(14) Practical application of technical skills, knowledge and 
attitudes to real life situations. (14) 
(15) Mastery of other subject areas related to technical specialty. (15) 
(16) Developing student interest and awareness in the contemporary 
social, economic, and political life of the community. (16) 
(17) Familiarity with research methods, techniques, and practices, 
and utilizing them to improve instruction. (17) 
(18) Other (please specify). (18) 
V. To what extent do you consider the following competencies as 
Important in an Industrial and technical teacher education 
program for Nigeria? 
(1) Demonstrating practical skills in one or more occupational areas. (1) 
(2) Designing and effectively utilizing instructional aids. (2) 
(3) Planning and implementing instruction for a given student group. (3) 
(4) Promoting safety in the industrial laboratory or shop. (4) 
(5) Evaluating and reporting student achievement. (5) 
(6) Working effectively with other teachers and administrators. (6) 
(7) Demonstrating leadership in organizing and coordinating 
industrial education-related activities and programs. (7) 
(8) Obtaining and utilizing research information. (8) 
(9) Keeping records and inventory of materials and equipment. (9) 
(10) Other (please specify). (10) 
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XI. How long should a degree program in industrial and technical 
teacher education last (excluding years of industrial experience) 
for holders of the following certificates? 
(1) GCE 0/L (1) years. 
(2) NCE (Technical) (2) years. 
(3) NND or HND (3) years. 
(4) Technical Teachers Certificate (4) _years. 
(5) Other (please specify). (5) years. 
XII. How should the responsibility for curriculum planning in industrial 
and technical teacher education be distributed? For each group below 
indicate the proportion of the responsibility they should have for 
curriculum planning. The proportions should add to 100. PROPORTION 
(1) Officials of the federal government. (1) 
(2) Officials of the state government. (2) 
(3) Administrators in each educational institution. (3) 
(4) Other (please specify), (4) 
(These proportions must add to 100). 100 
XIII. At the level of educational institutions, what should be the 
proportion of involvement of the following in curriculum 
planning and development? 
(1) Department Head (1) 
(2) Selected curriculum committee • (2) 
(3) All members of teaching staff (3) 
(4) Curriculum specialists from outside the department (4) 
(5) People from industry (5) 
(6) Other (please specify), (6) 
(These proportions must add to 100). 100 
XIV. Please check (v/) the category to which yoQ belong below. 
(1) Administrator (department head) (1) 
(2) Faculty (teaching staff) member (2) 
(3) Graduate student (3) 
XV. Your gender: (1) Male (2) Female 
XVI. The educational level you have attained: 
(1) PH.D. (2) H.S./M.A. (3) B.Sc./B.A. (4) Other (specify)_ 
XVII. If you are presently teaching, what subjects do you teach? 
(1) (2) (3) 
XVIII. What other suggestions would you like to make that might help institutions 
to plan and develop degree programs in industrial and technical teacher edu­
cation in Nigeria? Write the suggestions below. 
195 College of Education 
Department of Industrial 
Education and Technology 
Ames, Iowa 50011 IOWA STATE 
UNIVERSITY Telephone: 515-294-1033 
Dear 
I wish to acknowledge, with sincere thanks, the receipt of the set of completed 
questionnaires which you mailed back to me. 
My heart is full of appreciation for all the trouble you took to get the 
members of your teaching staff to complete the questionnaires and, most 
important of all, to collect them back for prompt despatch to me. 
By your action, I have come to the full conviction that there is great 
hope for our country and our educational system. I am, indeed, encouraged. 
Many thanks and goodluck in your own endeavors. 
Sincerely yours 
God f re. Nwoke 
Proféssor William D. Nolans 
(Major Professor) / 
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APPENDIX C: MAP OF NIGERIA SHOWING THE 19 STATES 
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APPENDIX D: SUMMARY OF ANALYSIS OF VARIANCE (PROC GLM) 
RELATED TO QUESTION 1 OF THE STUDY 
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Table 18. Analysis of variance relating to the importance 
of objectives to be pursued in the programs 
Vari­ Sum of Mean F-
Prob > F able Source df squares squares value 
OB 1 Model 3 1.668 0.556 1.12 0.3450 
Error 118 58.721 0.498 
OB 2 Model 3 1.778 0.593 0.89 0.4492 
Error 117 78.006 0.667 
OB 3 Model 3 2.845 0.948 1.58 0.1987 
Error 117 70.386 0.602 
OB 4 Model 3 0.457 0.152 0.32 0.8077 
Error 118 55.383 0.469 
OB 5 Model 3 4.821 1.607 2.55 0.0509 
Error 118 74.370 0.630 
OB 6 Model 3 1.697 0.566 1.12 0.3453 
Error 118 59.764 0.506 
OB 7 Model 3 2.019 0.673 1.22 0.3054 
Error 117 64.521 0.551 
OB 8 Model 3 4.729 1.576 3.34* 0.0218 
Error 118 55.723 0.472 
OB 9 Model 3 4.174 1.391 2.61 0.0546 
Error 118 62.864 0.533 
OB 10 Model 3 1.068 0.362 0.83 0.5179 
Error 7 3.049 0.463 
^Significant beyond the .05 level. 
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APPENDIX E; SUMMARY OF ANALYSIS OF VARIANCE (PROC GLM) 
RELATED TO QUESTION 2 OF THE STUDY 
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Table 19. Analysis of variance relating to the program 
components to be emphasized 
Vari- Sum of Mean F-
able Source df squares squares value Prob > F 
IMC 1 Model 
Error 
3 
118 
1.072 
54.665 
0.357 
0.463 
0 .77 0 .5123 
IMC 2 Model 
Error 
3 
118 
9.637 
64.110 
3.212 
0.543 
5 .91** 0 .0009 
IMC 3 Model 
Error 
3 
118 
6.667 
53.190 
2.226 
0.451 
4 .94** 0 .0029 
IMC 4 Model 
Error 
3 
117 
8.478 
57.515 
2.826 
0.492 
5 .75** 0 .0011 
IMC 5 Model 
Error 
3 
118 
10.593 
63.275 
3.531 
0.536 
6 .59** 0 .0004 
IMC 6 Model 
Error 
3 
118 
3.812 
61.418 
1.271 
0.520 
2 .44 0 .0677 
IMC 7 Model 
Error 
3 
118 
5.302 
61.422 
1.767 
0.521 
3 .40* 0 .0202 
IMC 8 Model 
Error 
3 
118 
3.085 
60.128 
1.028 
0.510 
2, .02 0 .1151 
IMC 9 Model 
Error 
3 
116 
13.128 
68.772 
4.376 
0.593 
7. ,38** 0, .0001 
IMC 10 Model 
Error 
3 
118 
2.790 
67.435 
0.930 
0.571 
1. 63 0, .1867 
IMC 11 Model 
Error 
3 
118 
4.699 
60.660 
1.566 
0.514 
3. 05* 0. ,0315 
IMC 12 Model 
Error 
3 
117 
7.873 
56.600 
2.624 
0.484 
5. 42** 0. 0016 
^Significant beyond the .05 level. 
^^Significant beyond the .01 level. 
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Table 19. (Continued) 
Vari- Sum of Mean F-
able Source df squares squares value Prob > F 
IMC 13 Model 3 4.437 1.479 2.67 0.0507 
Error 118 65.363 0.554 
IMC 14 Model 3 3.889 1.296 2.80* 0.0433 
Error 117 54.253 0.464 
IMC 15 Model 3 6.301 2.100 4.44 0.0054 
Error 118 55.881 0.474 
IMC 16 Model 3 4.165 1.388 2.83* 0.0417 
Error 118 57.968 0.491 
IMC 17 Model 3 3.055 1.018 1.66 0.1791 
Error 116 71.088 0.613 
IMC 18 Model 3 0.052 0.017 0.03 0.9922 
Error 8 4.497 0.562 
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APPENDIX F: SUMMARY OF ANALYSIS OF VARIANCE (PROG GLM) 
RELATED TO QUESTION 3 OF THE STUDY 
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Table 20. Analysis of variance relating to the determination 
of content in industrial teacher education 
Vari- Sum of Mean F-
able Source df squares squares value Prob > F 
CONT 1 Model 
Error 
3 
117 
2.835 
93.777 
0.945 
0.802 
1.18 0 .3208 
CONT 2 Model 
Error 
3 
117 
3.109 
73.464 
1.036 
0.628 
1.65 1 .1815 
CONT 3 Model 
Error 
3 
116 
2.547 
87.390 
0.849 
0.753 
1.13 0 .3412 
CONT 4 Model 
Error 
3 
15 
0.334 
6.713 
0.111 
0.448 
0.25 0 .8607 
Table 21. Analysis of variance relating to organization of 
content of prevocational teacher education 
programs 
Vari­ Sum of Mean F-
able Source df squares squares value Prob > : 
PRE 1 Model 3 4.168 1.389 1.52 0.2124 
Error 114 104.027 0.913 
PRE 2 Model 3 0.660 0.220 0.32 0.8126 
Error 115 79.706 0.693 
PRE 3 Model 3 6.288 2.096 1.51 0.2167 
Error 117 162.861 1.392 
PRE 4 Model 3 0.319 0.106 0.28 0.8370 
Error 4 1.513 0.378 
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APPENDIX G: SUMMARY OF ANALYSIS OF VARIANCE (PROG GLM) 
RELATED TO QUESTION 4 OF THE STUDY 
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Table 22. Analysis of variance relating to the importance of 
identified competencies 
Vari­ Sum of Mean F-
able Source df squares squares value Prob > F 
COM 1 Model 3 4.281 1.427 2.93* 0.0365 
Error 117 56.983 0.487 
COM 2 Model 3 2.562 0,854 2.00 0.1172 
Error 118 50.293 0.426 
COM 3 Model 3 4.40 1.467 2.90* 0.0379 
Error 118 59.670 0.506 
COM 4 Model 3 6.124 2.041 3.68* 0.0140 
Error 118 65.392 0.554 
COM 5 Model 3 3.543 1.181 2.41 0.0707 
Error 118 57.920 0.491 
COM 6 Model 3 9.483 3.161 7.04** 0.0002 
Error 117 52.521 0.449 
COM 7 Model 3 6.190 2.063 4.97** 0.0028 
Error 118 48.997 0.415 
COM 8 Model 3 10.941 3.647 7.77** 0.0001 
Error 118 55.411 0.470 
COM 9 Model 3 8.146 2.715 5.30** 0.0018 
Error 118 60.417 0.512 
COM 10 Model 3 0.633 0.211 0.36 0.7839 
Error 5 2.917 0.583 
*Significant beyond the .05 level. 
**Significant beyond the .01 level. 
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APPEI'TDIX H: SUMMARY OF ANALYSIS OF VARIANCE (PROG GLM) 
RELATED TO QUESTION 5 OF THE STUDY 
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Table 23. Analysis of variance relating to the distribution 
of responsibility for curriculum planning 
Vari- Sum of Mean F-
able Source df of squares squares value Prob > F 
RE 1 Model 
Error 
3 
118 
803 
20104 
.481 
.356 
267.827 
170.376 
1 .57 0.1998 
RE 2 Model 
Error 
3 
118 
311 
11445 
.153 
.773 
103.718 
96.998 
1 .07 0.3649 
RE 3 Model 
Error 
3 
118 
670 
27372 
.853 
.269 
223.618 
231.968 
0 .96 0.4122 
RE 4 Model 
Error 
3 
51 
693 
10876 
.750 
.250 
231.250 
213.260 
1 .08 0.3641 
Table 24. Analysis of variance relating to the proportion of 
involvement of participants at the institutional 
level 
Vari- Sum of Mean F-
able Source df squares squares value Prob > F 
IN 1 Model 
Error 
3 
117 
404 
7337 
.556 
.444 
134 
62 
.852 
.713 
2 .15 0 .0976 
IN 2 Model 
Error 
3 
118 
1279 
19184 
.258 
.874 
426 
162 
.419 
.584 
2 .62 0 .0538 
IN 3 Model 
Error 
3 
117 
862 
14587 
.428 
.572 
287 
124 
.476 
.680 
2 .31 0 .0803 
IN 4 Model 
Error 
3 
114 
419 
8138 
.058 
.510 
139 
71 
.686 
.390 
1 .96 0 .1245 
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Table 24. (Continued) 
Vari­ Sum of Mean F-
able Source df squares squares value Prob > F 
IN 5 Model 3 143.292 47.764 0.85 0.4705 
Error 115 6479.414 56.343 
IN 6 Model 3 145.571 48.524 0.53 0.6670 
Error 25 2296.567 91.862 
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APPENDIX I: SUMl'IARY OF ANALYSIS OF VARIANCE (PROC GLM) 
RELATED TO OTHER ASPECTS OF PROGRAM 
DEVELOPMENT IN INDUSTRIAL AND TECHNICAL 
TEACHER EDUCATION IN NIGERIA 
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Table 25, Analysis of variance relating to the importance of 
degree programs 
Vari­
able Source df 
Sum of 
squares 
Mean 
squares value Prob > F 
DEC Model 
Error 
3 
116 
2.846 
89.676 
0.949 
0.773 
1.23 0.3031 
Table 26. Analysis of variance relating the importance of 
identified areas of specialization 
Vari­
able Source df 
Sum of 
squares 
Mean 
squares 
F-
value Prob > F 
SP 1 Model 
Error 
3 
118 
2.255 
77.070 
0.752 
0.653 
1.15 0.3317 
SP 2 Model 
Error 
3 
118 
6.429 
69.234 
2.143 
0.587 
3.65* 0.0146 
SP 3 Model 
Error 
3 
118 
5.036 
79.374 
1.679 
0.673 
2.50 0.0632 
SP 4 Model 
Error 
3 
13 
5.281 
7.827 
1.760 
0.602 
2.92 0.0738 
^Significant beyond the .05 level. 
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Table 27. Analysis 
ment with 
of variance relating to extent of agree-
statements on program administration 
Vari­
able Source df 
Sum of 
squares 
Mean 
squares 
F-
value Prob > F 
AGR 1 Model 
Error 
3 
116 
20.333 
184.417 
6.778 
1.590 
4.26** 0.0068 
AGR 2 Model 
Error 
3 
115 
11.063 
126.491 
3.688 
1.100 
3.35* 0.0215 
AGR 3 Model 
Error 
3 
118 
5.362 
100.577 
1.787 
0.852 
2.10 0.1043 
AGR 4 Model 
Error 
3 
114 
2.588 
116.375 
0.863 
1.021 
0.84 0.4720 
AGR 5 Model 
Error 
3 
115 
14.054 
144.375 
4.685 
1.255 
3.73 0.0133 
*Slgnifleant beyond the .05 level. 
**Signifleant beyond the .01 level. 
Table 28, Analysis of variance relating to required period 
of industrial experience 
Vari­ Sum of Mean F-
able Source df squares squares value Prob > F 
YRE Model 3 2.475 0.825 0.40 0.7506 
Error 112 228.836 2.043 
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Table 29. Analysis of variance relating to method of 
acquiring industrial work experince 
Vari­ Sum of Mean F-
able Source df squares squares value Prob> F 
EX Model 3 1.928 0.643 0.98 0.4031 
Error 118 77.097 0.653 
Table 30. Analysis of variance relating to duration of 
degree programs 
Vari­ Sum of Mean F-
able Source df squares squares value Prob > F 
L 1 Model 3 1.538 0.513 1.07 0.3631 
Error 115 54.899 0.477 
L 2 Model 3 5.968 1.989 3.18* 0.0266 
Error 117 73.140 0.625 
L 3 Model 3 7.947 2.649 4.24** 0.0070 
Error 116 72.420 0.424 
L 4 Model 3 6.989 2.299 2.32 0.0789 
Error 111 109.833 0.989 
L 5 Model 3 1.432 0.477 0.50 0.6887 
Error 15 14.357 0.957 
^Significant beyond the .05 level. 
**Significant beyond the .01 level. 
